FBIS-UST-95-046 
29 November 1995 


Ss 








Fortien 
Broancast 
INFORMATION 
Senvice 

















FBIS Report — 





Science & 
Technology 


Central Eurasia 
































Science & Technology 
Central Eurasia 








ELECTRONICS 


Biaxial Optical Anisotropy of GaAs/AlAs(hhl) Superlatuces (MV. Belousov, Ye L. lwehenko, et al; St 
Petersbure FIZIKA TVERDOGO TELA No 5, May 95! 

Combined Direcuon Finding With Jomt Use of Various High-Resoluuon Direcuon Finders /A.B 
Gershman; Moscow RADIOTEKHNIKA | LLEKTRONIKA No 6, Jun 9S] 

Wave Structures in a Cell Network of Formal Hutchinson Neurons /S8.A. Kashchenko, V.V. Mayoro\ 
Moscow RADIOTEKHNIKA | ELEKTRONIKA No 6, Jun 95] 

Depceiias a Diamond-Like Film on a Quartz Fiber in a UHF Dis harge Piasma at Reduced Pressure 
[L.M. Blinov, V.V. Volodko, et al; Moscow RADIOTEL KHNIKA | ELEKTRONIKA No 6, Jun 95] 

Two-Dimensional Topologic Detects in Extended Josephson Contacts’ /A. Borisov, V. Kiselev, St 
Petersburg FIZIKA WE DOGO TELA No 7, Jul 9S 


TELECOMMUNICATIONS 


Online Access to Russian Library and Information Databases /Y. Shrathere, M. Goncharov, et al; Moscow 
ONLINE ACCESS TO RUSSIAN LIBRARY AND INFORMATION DATABASES: THE CURRENT STATI 
AND PROSPECTS, Jan 94] bass . 

Russia's S&T Information Infrastructure: Past. Present, Prospects /Dr. Yakov Shrathere; Moscow 
THE INFORMATION INFRASTRUCTURE OF RUSSIA, SCLTECHINFORMATION AREA. THE PAST. 
PRESENT, AND PROSPECTS, Jan 94] 

Sokol Satellite Communication System /V.A. Bukurskiy, G. Ya. Guskov, et al; Moscow ELEKTROSVYAZ 
No 4, Apr 95] | . | 

Kuryer Low-Orbital Satellite Communication System /G Ya. Guskov, Yu.M. Rybalchenko, et al; Moscow 
ELEKTROSVYAZ No 4, Apr 95] aGastenamnanuiee 

New Telecommunications Technologies in Uzbekistan (AK. Rakhimov; Moscow ELEKTROSVYAZ No 5, 
May 9S] oooccccccccccccccccceess ee 

Synchronous Digital Hierarchy Network in St. Petersburg /V. Deertvarev; V. Koromyslichenko; Moscow 
ELEKTROSVYAZ No 5, May 95/ 


ENGINEERING AND EQUIPMENT 


Effect of Nuclear and Coal-Burning Power Production Facilities on the Environment, With the Tripolskaya 
GRES and the Yuzhno-Ukrainskaya AES as Examples /V.G. Barvakhtar, LN. Vishnevskiy, et al 
Moscow ATOMNAYA ENERGIYA No 4, Apr 95! ekacyaon saver 

Strategy for Isolating Radioactive Wastes in Ukrainian Geological Formations, and Organization of 
Cooperation in Scientific Research With Eastern European Countries ([M.P. Umanets, N.R. Nigmatullin, 
et al; Moscow ATOMNAYA ENERGIYA No 4, Apr 95! — | 

International Cooperation of the Atomic Reactor Scientific Research Insutute in Nuclear Power 
Engineering and Technology /V.B. Ivanov; Moscow ATOMNAYA ENERGIYA No 4, Apr 95] 

Analysis of the Accident at the Second Power Block of the Chernobylskaya AES Caused by Insufficient 
TTT of the Reactor’s Cooling Loop /V.N. Vastlchenko, A.Ya. Kramerov, et al; Moscow 
ATOMNAYA ENERGIYA No 4, Apr 95/ a 

How Much Nuclear Fuel Is There in the Lava-Like Fuel-Contaming Mass of the Fourth Power Block of 
the Chernobylskaya AES? /A.N. Kiselev; Moscow ATOMNAYA ENERGIYA No 4, Apr 95] 

Creation of Combined Nuclear Propulsion and Power Units //./. Fedik, Ye.B. Popov; Moscow ATOMNAYA 
ENERGIYA No 4, Apr 95/ | | 

Conversion of the “Sarcophagus” of the Chernobylskaya AES Into Subterranean Radiation Protection 
[V.1. Kulay; Moscow ATOMNAYA ENERGIYA No 4, Apr 95/ ceases 

New Corrosion-Resistant Alloy ChS 129 for Equipment of Radiochemical Production Operations /G.D 
Yankin, N.A. Chechetina; Moscow ATOMNAYA ENERGIYA No 4, Apr 95] | 

Mathematical Verification of the Strength and Reliability of Containment Made From Unstressed 
Reinforced Concrete in the Second Phase of the Bilithino Nuclear Heat and Power Station /V. Nikolavey 
|. Avdeyenko, et al; Moscow ENERGETICHESKOYE STROTTELSTVO No S, May 95] 
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Stress-Strained State of the Foundauon of Structures of the Second Phase of the Bilibino Nuclear Heat 
and Power Stauion With Consideration for the Process of Thawing //. Avdeyenko, L. Krotova; Moscow 
ENERGETICHESKOYE STROITELSTVO No 5, May 95] | 


CORREO ORR ee eee OU EUEEUEOSEOSECCOCCCS CSCO T OSCE ‘ 


Characterisuc Features of the Operation of Nuclear Power Plant Containment Under Emergency Loads 
/A. Ulyanov, V. Medvedev, et al; Moscow ENERGETICHESKOYE STROITELSTVO No 5S, May 95] 
Opumum Butter Gas Pressure for Detecting Isotope lodine-129 in the Atmosphere by the Laser 
‘luorescence Method /S.V. Kireyev, A.V. Pitko, et al; St. Petersburg OPTIKA 1 SPEKTROSKOPIYA 
PD, FON vn cadicsacecccsccstinisseicitntsisnnsrteseantedessapastess apres ttasetceees iota re 
Transmitting Opucal Phase Information by moan Division Muluplexing in Applicauon to Quantum 
St. Petersburg OPTIKA | SPER TROSKOPIYA No 6, Jun 
Phenomenological Analysis of Matched Filt-ation on Thin Holograms /L.M. Serebryakova; St. Petersburg 
OPTIKA | SPEKTROSKOPIYA No 6, Jun 95] cicccccccccccccccccccsecceceeecsscsesecssceessceeceeevenseevasearseneeeeen , 
Selt-Oscillatory Modes in a Ring Gas Laser /L.V. Skryabin, A.G. Vladimirov, et al; St. Petersbure OPTIKA 
| SPEKTROSKOPIYA No 6, Jun 95] 7 
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CHEMISTRY 


Fundamental and aoe Problems of Chemistry /V. Kabanov; Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK Vol 65 No 3, Mar 95] 

Prospects of Chemical Technology [Moscow VESTNIK ROSSIYSKOY AKADEMII NAUK Vol 65 No 3, 
Mar 98] o.cecceceee | 


LIFE SCIENCES 


Plasmids of Antibiotic-Resistant Strains of Salmonella of Different Origin Circulating in St. Petersburg 
and Leningrad Oblast /N.S. Kozlova, V.P. Ivanov, et al; Moscow ANTIBIOTIKI 1 KHIMIOTERAPIY: 
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Antibacterial Drugs /N.S. Kozlova, V.P. Ivanov, et al; Moscow ANTIBIOTIKI 1 KHIMIOTERAPIYA Vol 
GP FRG FE races esinexteeesessrstittatntagnseotas ses tase eines ta sensations: 
Influence of Some Pyrimidine Derivatives on Efficacy of Treatment of Experimental Infections of Animals 

With Levomycetin /A.F. /smagilova, F.S. Zarudiy, et al; Moscow ANTIBIOTIKI | KHIMIOTERAPIYA 
Fe GP OD, BE FE astttisatttsisnsinsspasanianinnisncdinauneiounimnenandenanieis 
Protective Effect of Nerve Growth Factor on Sensory Neurons Influenced by Diptheria Toxin in 

Organotypic Culture /A. Romanyuk, M. Davydovskaya, et al; St. Petersburg TSITOLOGIYA Vol 37 


eee eee eee eee Pee eee P POPES EC EPUC CUO CO OTC OCOCC CUCU CCOC OSS OCOOCOCOOCCOCOCOO COCO O CEO CUOCECCOSCOC OSES COSCO CeCe eee eee Cee eee eee eee eee ee 


of Impact /S.D. Mikhaylova, G.I. Storozhakov, et al; Moscow BYULLETEN EKSPERIMENTALNOY 
BIOLOGII | MEDITSINY Vol 119 No 3, Mar 95] cocccccccccccceeesees os EAasénnackhenae ear becyercasieres enteaentaisiatsids 

Effect of Azaleptin and Its New Derivative Selepun on Spontaneous EEG and Activation Reaction 
in Rabbits /{N.B. Pankova, Yu.B. Kuznetsov, et al; Moscow BYULLETEN EKSPERIMENTALNOY 
BIOLOGII 1 MEDITSINY Vol 119 No 3, Mar 95] cocccccccccccccsseecceecseetteneeeenerecenes 


Kurambayev, a al; Moscow BYULLETEN EKSPERIMENTALNOY BIOLOGII 1 MEDITSINY Vol 119 

FO Bi ME ME eicsesciencissctstrsecanssapsisersaertnascinas regis eesdsdeeremineseaasereenvennentanrnecnnaaneaiceaniiiess 

Influence of Antio re “hha ag Compound on Pulmonary and System Blood Circulation 
of Unanesthetized Cats /N.V. Sanotskaya, Ya.K. Kurambayev, et al; Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII 1 MEDITSINY Vol 119 No 3, Mar QS] oocccccccccccccccscccccsescsseseeeee: 

Some Cytochemical Features of Motor System of Rat Brain After Space Flight (A.V. Sergutina, L.M 
Get et al; Moscow BYULLETEN EKSPERIMENTALNOY BIOLOGII T MEDITSINY Vol 119 No 
Bh  aneechvndassnnzen sean vnunce cece cacestdes cacicbbnnh ckgheain ica phteeess tncian bhsedakantuseaaeun sissies saan bnieapnessessestatinnoeneonsi 

Comparison of ayo and Stress Protective Properties of Pyracetame and pia! Timidine 
Derivative {M.M. Kozlovskaya, A.N. Inozemtsev, et al; Moscow BYULLETEN EKSPERIMENTALNOY 
BIOLOGII 1 MEDITSINY Vol 119 No 3, Mar 95] coccccccccccccccceccsscssesscseeseseuecstvecseecsseneeeeees aetna 

Influence of New Immunostimulant with Psychostimulating Effect—Bromantan—On Isolation and 
Metabolism of Dopamine in Dorsal Stnatum of ey | Mobile Rats: Microdialysis Research 
[T.V. Grekhova, R.R. Gaynetdinov, et al; Moscow BYULLETEN EKSPERIMENTALNOY BIOLOGII | 
MEDITSINY Vol 119. No 3, Mar QS] oocccccccccceees eisnisitessseviebniddsssiptaenasiarenieS 
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Isolauon and Partial Characterizauon of Listerta Monocytogenes Cell Wall Proteins / uch. Belyy, L. A 
Karpova, et al; Moscow ZHURNAL MIKROBIOLOGII, FPIDEMIOLOGII 1 IMMU NOBIOLOGI No 2, 
Mar-Apr 95]... | | 73 


In-Hospital Infecuon Morbidity Rate in ‘Russian ‘Federation INA. " Semina, N.S, Pryamukhina, el 
al; Moscow ZHURNAL MIKROBIOLOGII, EPIDEMIOLOGII | IMMUNOBIOLOGII No 2, Mar-Apr 
BE diincramniadiessnueuiewannawnunsinnmannnneeD 

Dynamic Model for Analyzing and Predicung Epidemic Process of Typhoid Fever IV P. Grishin, BV 
Beye: Moscow ZHURNAL MIKROBIOLOGII, EPIDEMIOLOGII 1 IMMUNOBIOLOGII No 2, Mar-Apr 
7] veania : 73 


Immunomodulating “Capability of Shi: ella “Flexneri 2A ‘Having Lost ‘Invasiveness Plasmid [I N. 
Nikolayeva, V.M. Bondarenko, et al; Moscow ZHURNAL MIKROBIOLOGIL, EPIDEMIOLOGIL | 
IMMUNOBIOLOGII No 2 2, Mar-Apr 95) pesinuehassiaess buhdeceunsekeeetsesen nazesaatsesrastssthnecesnaoaei 73 


Influence of Recombinant Tumor Necrosis Factor on Antibody Production in Mice immunized With 
Preparation of Francisella Tularensis Outer Membranes /S.V. Yurov, 8. Yu. Pchelintsev, et al; Moscow 
ZHURNAL MIKROBIOLOGIL EPIDEMIOLOGI 1 IMMUNOBIOLOGII No 2, Mar-Apr 95] _....... 74 


Influence of Clostridium Tetanit Cultures on Experimental Immunization With Tetanus Toxoid /S.F 
Stovbun, V.E. Bukova; Moscow ZHURNAL MIKROBIOLOGII, EPIDEMIOLOGII|IMMUNOBIOLOGII 
ed, TE TRE esscimanina ansnntiiunmiaisisnicunnianmnouminininonnudin 74 


— of Phagocyte Bactericidal Systems in Intact Guinea Pigs and Guinea Pigs Immunized 
A ors Tularemia /Ye.P. Golubinskty, 1S. Boykova, et al; Moscow ZHURNAL MIKROBIOLOGI. 
EPIDEMIOLOGII | IMMUN@BIOLOGII No 2, Mar-Apr 95] coccccccccccscscscssssseseecsesevevseceven 74 


Effectiveness of Some Immunological Methods in Diagnosis of Leptospirosis /V.A. Shamardin, N V ‘Rud, 
et al; Moscow ZHURNAL MIKROBIOLOGII, EPIDEMIOLOGIT 1 IMMUNOBIOLOGII No 2, Mar-Apr 
DUPE ax ncavasnseseseasensuntinsuceeresscaven inser itn eceadppancatasonseumeeataasnarbop vantesnssuvinss tanteasserienien ners sneberaecnatas 75 
Influence of Environmentally Harmful Factors of Large Industrial Region on Immune Response 
of Population /V.M. Frolov, N.A. Peresadin, et al; Moscow ZHURNAL MIKROBIOLOGII. 
EPIDEMIOLOGII 1 IMMUNOBIOLOGII No 2, Mar-Apr 95] coccccccccccceccccs 7§ 


Relationship Between Yersinia Pestis Capsular Antigen and Its Protective Activity LV. N. Ste nanshina, T. A 
Gremyakova, et al; Moscow ZHURNAL MIKROBIOLOGI/, EPIDEMIOLOGII | IMMUNOBIOLOGII No 


73 


TE creeds rciati tke tsrmtsrisateastatieentsenieormnonnnaraunsnunarennssn 7§ 
Physiologic Status of Individuals Working Under Conditions of Low Doses of Toxic Chemicals /Yu. 

Solonin, N. Varlamova; Moscow FIZIOLOGIYA CHELOVEKA Vol 21 No 2, Mar-Apr 95] _ ......... 75 
Regulation of Oxygen Metabolism of Human Blood Leukocytes by C-Reactive Protein /A. Polevshc hikov, 

Ye. Kiseleva, et al; Moscow FIZIOLOGIYA CHELOVEKA Vol 21 No 2, Mar-Apr 95S] ooccccccccccceess 76 
Spectrum of Biomedical Effects of Low-Molecular-Weight RNA /A. Zemskov, V. Zemskov; Moscow 

FIZIOLOGIYA CHELOVEKA Vol 21 No 2, Mar-Apr 95] coccccccccccccccccccsssssesessvsessesseeseesseessesevevseeeenens 77 


a ic Features of Human Adaptation to Conditions of a Mountainous Desert Climate and the 
OSSi _-~ & ts Pharmacologic y ye [A. Zhekalov, A. Yershov, et al; Moscow FIZIOLOGIYA 
CARP TUE. FON BE OO 2, EOE FEE cccnsisissteirannaunnnnmmnnnaainnnanan 77 


Increasing Electrical Stability of Heart in Case of Joint Action of Delta-Sleep Inducing Peptide and 
Phiunitrasepam /M.1. Arkhangelskaya, D. Drakhotova; Moscow BYULLETEN EKSPERIMENTALNOY 
BIOLOGII 1 MEDITSINY WOe SIS FG BPE ostsctciecncsmmonnerncmsasmurnnncmnnes 78 


Condition of Hematopoietic System in Rats Under Combined Effect of Chronic Small Dose Irradiation and 
Emouonal Stress /Yu.B. Deshevoy, B.B. Moroz, et al; Moscow BYULLETEN EKSPERIMENTALNOY 
BIOLOGII I MEDITSINY Vol 119 No 4, Apr QS] oo ccccccsecsvessessuvessecssssesssssessssveveeseesvece 78 


Effect of Tetrapeptide Tuftsin on Bioelectric Activity of Brain Structures at Various Functional States of 
Central Nervous oo [R. Veskov, N.S. Popova, et al; Moscow BYULLETEN EKSPERIMENTALNOY 
BIOLOGII 1 MEDITSINY Vol 119 No 4, Apr 9S] oo... 79 


Steady After-Action of Amnestic Effect of Scopolamine on Rats: and Correcting It With Pyracetam 
[R.U. Ostrovskaya, F.A. Firova, et al; Moscow BYULLETEN EKSPERIMENTALNOY BIOLOGII 1 
MEDITSINY Vol 119 No 4, Apr 95] ..cccccccccccccsescesessssseeseceesesecsecaecsesecseseeesaeseeen 79 


Factors eons | immunomodulating Effect of Met-Encephaline: Effect of Mitogen Dose, Cell 
Activation and Time of Opioid Administration /K.V. Dubinin, L.A. Zakharova; Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY Vol 119 No 4, Apr 95] ............. 79 

Sumulation of Proliferation Activity of Natural Killers of Humans (CD16! CD56" Cells) With 
Recombinant Interleukin-3 In Vitro /S8.B. Cheknev; Moscow BYULLETEN EKSPERIMENTALNOY 
BIOLOGII | MEDITSINY Vol 119 No 4, Apr 9S] oo... 79 


Effect of Bone Marrow Hexapeptides Sr) on Formation of Antibodies and Algethesia in 
Mice and These Effects Dependence on Naloxone /Ye. Ye. Metaksa, L.A. Zakharova, et al; Moscow 


BYULLETEN EKSPERIMENTALNOY BIOLOGII 1 MEDITSINY Vol 119 No 4, Apr 95] RO) 
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App plicauon of Infrared mpepwoe ny for poy hart Air Condensates /A.B. By 
orig et al; Moscow BYULLETEN EKSPERIMENTALNOY BIOLOGII 1 MEDITSINY \ 
4, Apr 9 heres 


Clinical-Biochemical Manifestations ot the Effect of “Superoxide Dismut: isc on the B 


in a Hyperoxic Medium /S. Plaksin, S. Revina, et al; Moscow AVIAKOSMI( HESS 


EKOLOGICHESKAYA MEDITSINA No 4, Apr 94] cov evevees 

Molecular Mechanism of Structurofuncuonal Membrane Impairments When an Or, 
in Electromagnetic and Gravity Fields LV. Loginov; Moscow AVIAKOSMIC Hi 
EKOLOGICHESKAYA MEDITSINA No 4, Apr 94] cocccccccccccceeec cece: 

Method of 7,7, § the Effect of Gaseous Substances on Microorganisms /G. Titova, 1. Lirruy 
Moscow AVIAKOSMICHESKAYA I EKOLOGICHESKAYA MEDITSINA No 4, Apr 94 

Taurin Pharmacokinetics / Ye.P. Yelizarova, B.G. Khodzhakulivev, et al; Moscow KARDIOLOG]) 
FG CEE isi ietseatientrsceeninusnicaunnnntinanadiun 


Physiological Mechanisms for jg ree. Rats’ Social Behavior When Influenced by Low-Fr 
idyakin, A.M. Stashkov, et al; St. Petersburg FIZIOLOGIC } 


lectromagnetic Fields /V.G 
ZHURNAL SSSR IMENI 1. M. SECHENOVA Vol 81 No 4, Apr 95] 
Electroencephalographic aoe of Brain Biopotentials Preceding Saccadic Move ments of H 
[V.V. Shulgovskiy, M.V. Slavutskavya, et al; St pamaeney Come es ‘HESKIY ZHI RM VAIS 
I. M. SECHENOVA Vol 81 No 4, Apr 95] 


Features of Neostriatum Cholinergic System Particip auion in Regulating Various Forms of | 


Behavior /K.B. Shapovalova, LA. Zhuravin, et al; St. Petersbure FIZIOLOGICHESKIY Z} 


SSSR IMENI 1. M. SECHENOVA Vol 8&1 No 4, Apr 95] 7 
Structural Foundations for Correcting Disruptions in Brain Functioniny y Tr insplanting D 


Embryonic Nerve Tissue //.P. Bystron, V.A. Oiellin; St. Petersburg I ng by Tran HI SK) JH 


SSSR IMENI I. M. SECHENOVA Vol 81 No 4, Apr 9S] cocccccccccccccecccccees 


Proteolytic Processes in Brain and Blood Serum of Rats in Cases of Hypokinesia and Ad . ‘ 
Delta Sleep-Inducing Peptide /A.M. Mendzheritskiy, A.V. Lysenko, et al; Mosco# BIOKI 
NO 4, Apr 95] occccccccccecccceeeees 

On Behavior cf Heavy Met als During Chemical Reclamation of ‘Solonetz Soils IV.V. Okork 
Dzhazin; Moscow AGROKHIMIYA No 4, Apr 95] aes 


Computerized System for Evaluation of Soils Contaminated With Heavy Metals From St 


Growin np AI aceite — ~ Ye. Kosheleva, 1.F. Komissarova, et al; Moscow AGROKHIMIY 4 


Apr 95 


meoyee "Cs Accumulation in A sricultural Crops Due t to Application of Ameliorants [VK Ku 


I. Sanzharova, et al; Moscow AGROKHIMIYA No 4, Apr 
Current Concept of Biological Plant Control (a report presented at the All- Russi: in Scients 


\ 4 ‘ 


} 


Meeting “Ecologically Safe and Pesticide-Free Technologies for Production of Agricultural Pr 


Krasnodar, 8-26-94) MS. Sokolov, V.1. Te ekhov; Moscow AGROKHIMIYA No 4, Apr 95 
Ultrastructure of Panax ginseng Cells and Cyanobactertum Chlorogloeopsis frit Ai 4 


Combination in Darkness /O. Baulina, Ye. Lobakova, et al; Moscow VESTNIK MOSKO 


UNIVERSITETA No 2, Apr-Jun 95]. cccccccccc sssssssssssssscossseoee 


IMIYA | 


Changes in the Contractile Activity of Cardiomyocytes of Neonatal Rats U nder the Effect of Brad 


oS Neverova, T. Petrova, et al; Moscow VESTNIK MOSKOVSKOGO UNIVERSITETA N 
Investigation of the Effect of Carnosine and Mussel Hydrolysate on Selected Change 

Amine Metabolism in Rats Subjected to Briet Supercoo mB [Ye. Goncharenko, I Devev, et 
VESTNiIK MOSKOVSKOGO UNIVERSITETA No 2, Apr-Jun 95] 


Specificity of the Effect of Anticholinoceptive Antubodies [G, Burlakov, Mos ow PATOLOGICH! 
FIZIOLOGIYA | EKSPERIMENTALNAYA TERAPIYA No 2, Apr-Jun 95} 


Use of Lincomycin Film in Ex Broce Lr 74 for a Local Inflammatory-Infectious Pr 
[V. Smelmakh; Moscow PATOLOGICHESKAY 
No 2, Apr- -Jun 95} 7 

Effect of Selective Activation of Central ‘Serotoninergic “Systems on “the C 
Posttrauma Period /E. Barinov, |. Abramets, et al; Moscow PATOLOGICHESK. Ay ‘ } 71 
EKSPERIMENTALNAYA TERAPIYA No 2, Apr-Jun 95] sees 

Effect of Intravenous Injection of Dalargin on the Course and Outcome of the Body's Re 
Acute Massive Blood Loss /D. Sherman, V. Trach; Moscow PATOLOGICHESKAYA FIZ/0/ 
EKSPERIMENTALNAYA TERAPIYA No 2, Apr-Jun 95] 7 
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Biaxial Optical Anisotropy of GaAs/AlAs(hhl) 
Superlattices 


YS7TAVYSO St. Petersburg FIZIKA TVERDOGO TELA 
in Russian May 95 
No 5, (manuscript received 26 Sep 94) pp 1408-1417 


(Arucle by M. V. Belousov, Ye. L. Ivchenko, A. I 
Nesvizhskiy; lotfe Physicotechnical Institute, Russian 
Academy of Sciences, St. Petersburg] 


(FBIS Abstract] Structures with quantum wells and su- 
perlatuces grown trom optcally isotropic composite 
materials in a low-symmetry crystallographic direction 
have biaxial opucal anisotropy. This paper develops a 
perturbation theory which yields simple analytical ex- 
pressions tor tensor components of the effective per- 
mittivity of GaAs/AIAs structures. The expressions aire 
sufficiently accurate. It should be noted that infinitely 
high barriers were assumed. A brief description of the 
Implications of finite barriers is given. The anisotropy 
of the strength of the exciton oscillator in a plane per- 
pendicular to the plane of growth is dependent on the 
crystallographic onentation of this axis, on the thickness 
of the layers of the structure, and on the zone parame- 
ters of the Composite materials. The relative anisotropy 
of the exciton oscillator strength in the x,y plane is not 
dependent on the width of quantum wells. Figures 2; 
references 12: 4 Russian, § Western 


Combined Direction Finding With Joint Use of 
Various High-Resolution Direction Finders 


9S7AN99SA Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian Jun 95 
No 6, (manuscript received 26 May 94) pp 918-924 


[Article by A. B. Gershman; UDC 621.391.2] 


[FBIS Abstract] The problems of using the maximum 
probability method in high-resolution direction finding 
algorithms are discussed. A simple strategy for com- 
bined use of direction finding algonthms of various 
types is examined. The strategy was used to synthesize 
a new combined direction finder. The basic algorithms 
for the direction finder are a generalization of a minimal 
norm algorithm and the well-known MUSIC algorithm 
Numerical experiments showed that the combined al- 
gonthm ts significantly better than the minimal norm 
and MUSIC algorithms for direction finding. Results 
of Monte Carlo method testing are presented. Direc- 
tion finding errors of the source of the combined algo- 
rithm are substantially lower at low signal to notse ratios 
than errors using the minimal norm and MUSIC algo- 
rithms separately. Figures 3: references 12: 2 Russian, 
10 Western 


ELECTRONICS I 


yave Structu: na Cell Network of Formal 
utchinson Neurons 


© 7JAV09YSB Moscow RADIOTELKHNIKA 1 
LLEKTRONIKA tn Russian Jun 9S 
No 6, (manuscript received 7 Apr 94) pp 925-935 


[Arucle by S. A. Kashchenko, V. V. Mayorov; UDC 


§17.9} 


[FBIS Abstract] A cellular neuron network is 4 popu- 
lation of similar neurons each of which is linked only 
vith its neighbors. Symmetrical cellular networks are 
more complex. All neurons and the links between them 
are identical. The organization of oscillauions in net 
works of formal Hutchinson neurons 1s studied. These 
formal neurons are described by Hutchinson equations 
A Hutchinson equation contains a single arbitrary pa- 
rameter, which in this case is assumed to be large. The 
equation nas a stable periodic pulse type solution. The 
maximum is asymptotically close to the exponent ot 
the large parameter. The period is exponentially large 
The Hutchinson equations tor this network are linked 
by differential diffusion. This network can be compared 
to a network of cellular automata. The workings of 
a real neuron are described. Vibration nodes resulung 
from neuron ...eracuion are strongly dependent upon the 
Structure and architecture of links. Interaction of neurons 
is modeled by a addition on the nght side of diffusion 
term equations. Line segment, ring, and plane configu- 
rauions are examined. The network dynamics of gener- 
alized Viner neurons in a right triangle configuration are 
described. Methods to generate vibrations along closed 
paths are described. Applications of formal Hutchinson 
neurons are explored. An important application is the 
storage of information in a dynamic form. Figures 6; 
references 12: 8 Russian, 4 Western 


Depositing a Diamond-Like Film on a Quartz Fiber 
in a UHF Discharge Plasma at Reduced Pressure 
9STADYYSC Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian Jun 9S 

No 6, (manusc ript rec eived 7 Jul 94) pp YRN-994 


[Article by L. M. Blinov, V. V. Volodko, I. P. Shilov, 
N. V. Kulikovskiy, V. Noyberger, Ts. Voytsekhovskty, 
B. Grachek, V. Tsander, D. Yu. Voronovskiy; UDC 
68 1.7.068:533.9] 


(FBIS Abstract] Diamond-like films have sealant prop- 
erties which may protect quartz fiber lightguides from 
the diffusion of hydrogen and moisture. Direct applica- 
tion of diamond-like films to quartz fibers during draw. 
ing 18 hindered by relatively slow condensation tumes 
This may be improved by using the plasma of a UHF 
discharge at reduced pressure) Condensation rates of 
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several microns per minute are achieved, and these rates 
are comparable to the rate of drawing of the fiber. This 
paper studies the conditions for the formation of high 
quality diamond-like films on the surface of a quartz 
fiber ‘ightguide using this plasma discharge method in 
a C,H,:Ar:H, medium. A total of 128 variations of dis- 
charge and medium composition were analyzed. The 
opumal frequency of the UHF discharge is 2.45 GHz, 
with a medium composition ratio of C,H,:Ar:H, = 1:1:1, 
a pressure of 5-10 Torr, and a discharge power of about 
200 W. The microhardness of the film was tested. The 
films were analyzed using scanning electron microscopy 
and Raman spectroscopy. Too fast a processing ume 
worsens surface morphology. Microhardness increases 
with surface smoothness. A coating 400-100 Angstroms 
thick was obtained. Figures 5; references 12: 1 Russian, 
11 Western 


Two-Dimensional Topologic Defects in Extended 
Josephson Contacts 


YS7AIO79A Si. Petersburg FIZIKA TVERDOGO TELA 
in Russian Jul 95 No 7, pp 1928-1938 


[Article by A.B. Borisov and V.V. Kiselev, Metal 
Physics Institute, Ural Department, Russian Academy 
of Sciences, Yekaterinburg; manuscript received | Aug 
94; UDC §38.945:517.957] 


[FBIS Abstract] The inverse scattering problem method 
has been used to describe the stationary Josephson 
effect in two-dimensional tunnel junctions containing 
Abrikosov eddies 


Unlike previous analyses of the 
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problem, the analysis focuses on the case where the 
contacts” dimensions are large in Comparison with the 
Josephson penetration depth [A,] and where the distance 
between the centers of the eddies in the primary and 
secondary superconducting films is greater than A, In 
such a case, the distribution of the Josephson current 
depends on two spatial variables, and the magnet 
fields from the Abrikosov eddies in the primary and 
secondary films are not subordinate to the principle 
Of linear supennmposition that was used in previous 
analyses of the problem. The distribution of currents 
and magnetic fields on the boundanes of infinitely 
extended contacts (boundary conditions) in the analysis 
corresponds to a one-dimensional lattice of Kuk 
Wayne, and Scalapino fluxons. In other words, the 
analysis focuses on a two-dimensional distribution of 
the field @ induced by the presence of Abrikosov eddies 
In a quasi-one-dimensional lattice of Josephson eddies 
A modificauion of the inverse scattering problem method 
is used that was first proposed by Borisov et al. in 
1990 to solve a nonlinear boundary value problem 
containing topological detects in the plane (1, vy). The 
process of solving the eddy dipole problem ts reduced 
to a procedure wherein two Dinchlet boundary value 
problems in the halt-planes 1 > 0 and x < O are first 
solved and then sewn together in the cross-secuion § 
The effectiveness of the proposed calculauon method 
is illustrated by way of the example of an analysis of 
the asymptotic behavior of the field @(y, vy) of a dipole 
when r — o. Figures 2; references 21: 10 Russian, 11 
Western 
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Online Access to Russian Library and Information 
Databases 


YS7AII8IA Moscow ONLINE ACCESS TO RUSSIAN 
LIBRARY AND INFORMATION DATABASES: THE 
CURRENT STATE AND PROSPECTS tn Enelish 

Jan 94 pp 1-8 


[Article by Y. Shraiberg, first deputy director, and M. 
Goncharov, Telecommunication Section head, Russian 
National Public Library for Science and Technology 
(NPLSaT), Moscow; and V. Vishnevsky, department 
head, Institute of Information Transmission Problems, 
Moscow] 


{[FBIS Translated Text] 
Abstract 


The paper describes the current state of the online access 
to the databases of the major Russian libraries and infor- 
mation centres, the contents of the databases and their 
soft- and hardware support. Parameters of the teleaccess 
tools are given with the focus on the state-of-the-art ten- 
dencies featured by a transfer from switched telephone 
channels to data transmission networks. The operation 
via X.25 and TCP/IP and the principal tendencies in 
the development of online technologies are presented. 
General and specific characteristics of telecommunica- 
tion technologies are analyzed as applied to the main 
information generators. Other telecommunication tech- 
nologies, not related closely to library and information 
services, are briefly covered 


1. Introduction 


The task of establishing an interaction between users 
and information resources by means of the state-of-the- 
art telecommunication technologies has become very 
acute for Russia. Formerly, the state-owned institutes 
ordered, financed and used the machine-readable intor- 
mation (delivered also via telecommunication channels). 
It surely led to their dictatorship as to how, on which 
technological basis and on what term the automated net- 
working should develop. Currently, the influence of end- 
users on the development of these systems is gradually 
increasing, while end-users may be individuals, private 
companies or libraries 


Information services that existed in the near past were 
divided into two unequal parts 


|. Grant state-owned information centres, like VINITI, 
which is a Russian abbreviation for the All-Union Insti- 
tute of Scientific and Technical Information, VNTI centr, 
which stands for the All-Union Centre of Scientific and 
Technical Information, that were granted, as a rule, the 
status of the national scientific and research institute 
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2. Libraries (National Libraries including), which up ull 
the 9Os were not equipped with the simplest computer- 
ized systems, to say nothing of costly and high-quality 
online ones. 


The USSR State Public Library for Science and Tech- 
nology (currently Russian National Public Library tor 
Science and Technology—NPLSAT) occupied a spe- 
cial place in the hierarchy. Together with the State Pub- 
lic Library for Science and Technology of the Siberian 
Division of the USSR Academy of Sciences they func- 
tioned as the largest information centres, research inst- 
tutes and the leading sci-tech libranes of the country 


Telecommunication systems of information centres 
were created under a strict supervision of the gov- 
ernment. They used inefficient home-made equipment 
and offered a low-quality user service. Nevertheless, 
in the m.d-80s the country had, if not very efficient, 
but operating and the only possible at the time (due 
to the outdated technologies, the internal policy of the 
total control and some international restrictions) online 
system providing access to the resources of information 
centres (Figure 1). The system was based on the 
VNIIPAS (The All-Union Scienufic and Research 
Institute of Automated Systems) network—the only 
operating network available at the time to researchers 
and library users. The network was ramified enough 
and had gateways to foreign networks, most of which 
were in the socialist countries. The access was provided 
via X.25. Needless to say, that the access to foreign 
resources and the access of foreign users to Soviet 
domestic resources were under a strict control of the 
government. 


Among the products that were most popular with the 
users of this network and with the users that requested 
information via public telephone channels were as 
follows: 


VINITI Products 


Abstract databases on computers, software, power engi- 
neering, machine building, industrial robots, new mate- 
rials and technologies, electronic devices, superconduc- 
livily. 


A centralized system of databases on sci-tech informa- 
tion. The system comprised all documentary VINITI 
databases, that provided information from the originals 
published in 60 languages in 130 countries worldwide 
The users could work online and offline and conduct 
interactive search from remote terminals and from the 
VINITI terminal room. 


Products of the Scientific and Production Association 
Poisk” Databases providing bibliographic information 
on patents published in 55 countries worldwide 
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Products of the USSR State Public Library for Science 
and Technology 


The USSR Union Catalog that included: 


a database providing information on foreign books 
on natural sciences, technology and agriculture acquired 
by the libraries of the USSR; 


a database providing bibliographic information on 
foreign periodicals acquired by the libranes of the 
USSR; 


— a database on domestic publications; 


a database on the collection of algorithms and 
software 


Besides, several attempts were made to establish a 
special academic network meeting information demands 
of scientists and engineers. The USSR State Public 
Library for Science and Technology tned to establish 
a union network for the retrieval and utilization of 
information from the Union Catalog. It had to be based 
on the data transmission channels of the “Sirena-2" 
civil aviation network. However, the project was never 
implemented for some organisational, technological and 
financial reasons. 


2. Information Infrastructure of Russia 


After the disintegration of the USSR and the follow- 
ing overwhelming crisis in the newly born countries 
the aforecited system virtually ceased to exist. The rea- 
sons for it were a rapidly reducing state financing of 
libraries and information centres, a disintegration of the 
VNIIPAS network into several commercial networks, 
the ageing of data processing equipment, drastically ris- 
ing maintenance costs, and the loss of highly “alified 
staff. The poorer became information centres, ~~ ‘ess 
was the interest to their information. The more 0 as 
access to foreign data banks was no longer a bar 


In the past three years, having become an open coun- 
try for the world, Russia has witnessed a real telecom- 
inunication revolution. Dozens of information networks 
have emerged, instead of the only one that was provided 
only to organisations and required a special permission. 
Allowing users to work both within the country and 
abroad, the newly born networks put an end to the era 
of the “iron curtain”. Several networks have become 
very popular. Among them are: 
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RELCOM 


It is virtually the first commercial e-mail network cover- 
ing nearly the whole territory of Russia and the CIS. As 
a national network it has access to EUnet, that allows its 
users to work with Internet. Currently RELCOM offers 
its users afi vi.''ne access to Internet via TCP/IP. REL- 
COM comprises the RELARN Association which may 
be joined by the state-owned organisations as well. The 
Association offers its members a considerable discount 
for the utilization of the network. 


IASNet 


The Organisation responsible for the neiwork is the 
Institute of Automated Systems (the former VNIIPAS, 
see above). The network utilizes X.25, X.3, X.28 and 
X.29 protocols. The network is the main “heir” of the 
VNIIPAS network. However, due to rapidly rising fees, 
the network is virtually inaccessible to libraries. 


POCHET 


The network functions as one of the VNIIPAS branches. 
It is one of the most popular X.25 networks in Russia. 
NPLSaT is the information host of this network. Its 
information system serves as a gateway for all Russian 
libraries participating in the LIBNET project. 


Infotel 


The network offers its services on a commercial basis 
via X.25, X.3, X.28, X.29, X.75, X.121. It has a fixed 
international code, which is 2504. The network has a 
gateway to DATEX-P and interacts with 190 largest in- 
ternational networks. The Moscow University Scientific 
Library is the only one among the major Russian li- 
braries that uses Infotel, and, thanks to LIBNET, makes 
it available to all the libraries participating in the project. 


3. Telecommunication Systems and Information 
Products of the Major Russian Libraries 


The principal scheme for the development of automated 
systems is Novell-based. This is the reason, for which 
the staff of the NPLSaT and the Institute of Informa- 
tion Transmission Problems have developed a standard 
scheme for telecommunication access to information re- 
sources (Figure 2). 


All the libraries named below adhere to this scheme. 
It allows them to easily unite their resources into the 
LIBNET information network, which we shall describe 
later. 
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3.1 The Russian National Public Library for 
Science and Technology (NPLSaT) 


Hardware: two EC computers (1055M and 1014M), one 
VAX3800 minicomputer and one hundred and forty 
IBM/PC-compatible personal computers and worksta- 
tions, seventy five of which are interlinked in the Nov- 
ell/Arcnet network (OS NetWare 3.12). 


Software: CDSASIS. 
3.1.1 NPLSaT Information Resources 
The Union Catalog of Sci-Tech Publications 


The network of sci-tech libraries embraces the former 
All-Union, republican, branch and corporate libraries. 


The principal task of the network is to form and main- 
tain automated multi-subiect da‘a banks with reference 
and bibliographic information on the distributed sci-tech 
collection of Russia. The code of the publication holder 
is included. The Union Catalog 1s divided into three 
parts: 


—Foreign Books. The Catalog is formed by over 100 
libraries that are data-generators. The annual update is 
25 Mb. —Foreign Periodicals. The Catalog is formed 
by some 800 libraries, 300 of which are data-generators 
The annual update 5 Mb. —Domestic Grey Literature 
50 participating libraries. The annual update is 2 Mb 
Information for the automated data hank is received 
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on bibliographic cards, tapes, by e-mail and online. 
The input flow is processed and included into the 
data bank run on two EC maintrames, The automated 
data bank serves to publish the Union Printed Catalogs 
and Indexes on specific subjects. The Catalogs and 
Indexes are afterwards disseminated among the libraries 
within the network. Information from the Union Catalog 
is dissemineted on tapes, floppy and is offered via 
telecommunicauion 


4.1.2 NPLSAT Electronic Catalog 


since 1994 the electronic catalog has been maintained 
in LAN and embraces currently all the types of the 
incoming publications. The total volume is 100,000 
records. Together with a retrospective portion reflected 
in the Union Catalog the total volume is 500,000 


records 


NPLSaT is maintaining and developing nearly 40 
specialized. address-reference and subyect-oriented 
databases 


4.1.4 NPLSaT Telecommunication System 


A system of telecommunication access to all intorma- 
tion resources of NPLSaT LAN has been put into ser- 
vice. It ty based on NAS/ACT hard- and software allow- 
iny eight concurrent users to work via a switched public 
telephone network. As for the principal telecommuni- 
cauon equipment, besides network adapters, NPLSaT 
itlizes ZyXel 1496E modems that provide for 16.800 
b/sec data exchange rate via V.22, V.22bis, V.32 and 


V 32his 


NPLSaT has a connecuon to “"POCHET" data transmis- 
sion network via X.25. The network of RELCOM e-mail 
iso widely used for library technologies. 


NPLSaT has introduced a packet “pending request’ 
via RELCOM. It should be noted, that the packet 
mode gives access even to those resources that are still 
ccessible online. At present the retrieval in NPLSaT 
tended) However, the automated processing of 
n the basts of the e-mail server is under way. 


terry 
SVSLCTT) 


As an official STN document supply centre NPLSaT 
makes it lechon and collections of other Russian 


hraries availadbie w ridwide 


4.2 The State Central Scientific Medical Library 


The Library ts the centre of the scientific and medical 
ihranies of Russta and the “near-abroad” countries. 
The network of medical libranes embraces the former 
All-Us republican, branch and corporate libraries 
The principal task of the network is to form and 


aintain the united automated data banks and provide 
this information to the Union Catalog. 
42.1 Ele nic Catalog of the Medical Library 
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The main portion of the electronic catalog is in LAN 
Novell/NetWare and utlizes the CDS/ISIS/M software 
package. LAN runs on three servers and 50 worksta- 
ions. The total number of records in the databases and 
information products (the electronic catalog including) 
is 300,000. 


The Library has introduced a telecommunication access 
system to all its resources. It currently utilizes public 
telephone channels, but its customers can make use 
of telecommunication resources of the NPLSaT and 
Moscow University Scientific Library. 


3.3, Natural Sciences Library of the Russian 
Academy of Sciences 


The Library has a leading status for 250 libranes in the 
network of academic libraries of Russia, and maintains 
the Union Catalog of their accessions. The Library has 
developed and maintains (not in LAN, however) the 
automated system of the Union Catalog. The electronic 
catalog totals 40,000 records. Networking 1s introduced 
only for several library technologies, the integrated LAN 
is not available. 


The telecommunication access system utilizes NAS/ACI 
that allows eight concurrent users to work via switched 
public telephone channels. 


3.4. Moscow University Scientific Library 


The Library has a leading status for the network of 
libraries of Russian higher education institutions. Its 
electronic Catalog totals 75,000 records. The Library's 
own “Biblioteka” software runs in Novell/NetWare 
LAN. 


The Library offers its holdings in the telecommunication 
mode via switched telephone channels on the basis 
of NAS hard- and software complex. The work of 
eight concurrent users is allowed. Users can access 
the Library's holdings via X.25 datacom network (a 
dedicated line of Infotel node). The work is performed 
by means of NAS/XCI. Besides, the Library has access 
to the satellite channel of the Internet. 


4. Perspective Development of Networking and 
Telecommunication in Russian Libraries 


A state-of-the-art ramified automated system providing 
information service to scientists, engineers, students, 
libraries, organisations and institutes cannot be further 
developed without a telecommunication library network 
providing access to the information and information 
sharing. The network should provide remote access to 
the electronic catalogs and databases of the participating 
libraries and to information products jointly created by 
various libraries. Among these products are the Russian 
Union Catalog of Scientific and Technical Publications, 
National Bibliography and others. 








This report may contain copyrighted material Copying and dissemination 
is prohibited without permission of the copynght owners 














8 TELECOMMUNICATIONS 


FBIS-UST-95-046 
29 November 1995 








i Wig Ressles AS, 

Balam li be eS 
4 = 

Hh od toga 1} 
te 5 me tes Th 
HW " 
h) Ty) 

at eee eee fe 

ar ve 

Ny ff 

SS. stage 2 
“Ss. 23° 
“332222255 





Meco 
be lacheded some MAES 











Figure 3 


An interbranch commission for the development of the 
project on the automated library information network 
(LIBNET) and its introduction has been set up under 
the aegis of the Russian Ministry of Culture (Figure 3). 


LIBNET is to ensure the effective cooperation of 
libraries on the basis of modern hardware and software 
and a real-time access of users to the collections 


of the participating libraries and those who will join 
the network afterwards. Besides, networking will give 
access to foreign networks, data banks and electronic 
Catalogs of the major foreign libraries. 


Stage | of the LIBNET project was completed in May 
this year. From now on, the participating libraries will 
have access to the respective resources, and remote 
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users will have access to all information resources of 
the network. However, the exchange of bibliographic 
information is not yet available. 


On stage 2 LIBNET is supposed to utilize the fiber- 
optic network that is currently deployed in Russia. The 
network will provide no less than 100 Mb/sec data 
transmission rate and will be connected to the libraries’ 
information resources via 2 Mb dedicated fiber-optic 
channels. TCP/IP was chosen as the basic network 
protocol. It will make libraries Internet-integrated by 
providing satellite connection to it via the Institute of 
Space Investigations and The Board of the Russian 
Academy of Sciences. The project is under way, and, 
moreover, the State Central Scientific Medical Library 
is utilizing a portion of the future network. It has access 
to the basic network and is getting ready to work with 
its most impressive resources. 


Another step in the project’s implementation will be 
to connect other Moscow and regional libraries to 
LIBNET. Among them will be the State Pedagogical 
Library, Saltykov-Shchedrin National Library, the State 
Public Library for Science and Technology of the 
Siberian Division of the Russian Academy of Sciences 
and some others. 


The integration of libraries into LIBNET is considered 
the only possible solution providing a state-of-the- 
art technology allowing Russian users to work with 
domestic and foreign information resources. 


Dr. Yakov Shraiberg 12 Kuznetsky most Moscow 
103919 Russia 


Tel/fax: 007-095-925-49-64 
shra\pntb.msk.su 
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I. Introduction 


Informatization in the global sense and in individual 
countries is determined not only by a degree of com- 
puterization and the development of telecommunica- 
tion technologies that should be adequately supported 
legally, economically, technologically, and socially. It 


E-mail (Internet): 
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is determined also by the information policy pursued 
by the world community and an individual country. 


Though private business is rapidly penetrating into the 
economy of the Eastern European countries, the infor- 
mation policy still remains there, and should remain, a 
prerogative of the state. Economically developed West- 
ern countries represent a good example in this respect. 
Though private business has long gained strong grounds 
in the economy of these countries, the information pol- 
icy conducted on the state level prevails over other lev- 
els, i.e., branch, regional, private, and individual. 


A correct information policy is essential for the coun- 
tries that have taken a new economic path. As Russia 
is one of them, we consider the outlining of the infor- 
mation policy as a condition for overcoming the present 
crisis and reaching the historical targets [1]. In this pa- 
per, we are not setting the task of featuring all issues 
of information policy and activity in Russia. The task 
would be too enormous both for this paper and for our 
professional qualification. Nevertheless, we shall exam- 
ine the state-of-the-art in sci-tech information (STI), that 
has become one of the major branches, if not the ma- 
jor one, of the information policy, information activity, 
and informatization of the country. The analysis of the 
present situation and prospects of STI in Russia will al- 
low us to estimate some global problems and decide, 
which type of global information infrastructure (GII) 
can be considered the most suitable for Russia and what 
measures should be taken to reach it. 


Il. A Survey of the State STI System in Soviet 
Russia 


The present STI infrastructure and activity in Russia 
are inseparable from the background. In this chapter 
we shall give a brief survey of the organization of the 
STI system in the former USSR. 


Scientific and technological progress, and a dramatic 
growth of sci-tech information flows in the 50-60s 
forced the government of the USSR to take some 
administrative decisions and organizational steps. In the 
end of the 60s, beginning of the 70s, the government 
worked out a concept of the State STI System. It 
outlined the development of the country in the area 
of sci-tech information and was based on Strict state 
planning, regulation, and centralization. 


In the beginning of the 60s the USSR had a net- 
work of information centres that combined four Union, 
twelve republican, thirty central branch, twenty-four in- 
terbranch regional, and four thousand institutional and 
corporate sci-tech departments. The branch had over 
fifty thousand information specialists. 
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It was in those years that important decrees were issued 
in order to introduce certain measures and decisions. 
They served as a basis for the establishment of reference 
information collections and obligatory UDC indexing of 
all publications; the formulation of the basic principles 
for the State STI System; the development of the 
standard statutes for all information centres that resolved 
the general organizational problems of all information 
centres of the country and unified their activity; the 
unification of sci-tech information centres and sci-tech 
libraries of the country and the involvement of the 
latter into the STI System; the development of the State 
Automated Sci-Tech System that utilized a network ot 
the automated sci-tech information centres, services tor 
the distribution of information on magnetic tapes, and a 
distributed data bank. 


In the following decade the government formulated the 
task of information support to the target programs. It 
had to resolve the vital sci-tech problems listed in the 
subject plan of the economic and social development of 
the USSR 


The goal of the State STI System was to accelerate sci 
tech development of the national economy by providing 
the governmental bodies, organizations, and enterprises 
with relevant information on the latest developments in 
science and technology [2]. 


Structurally and functionally the State STI System 
was based on the correlation of the management and 
information levels (Figure 1). 


The State STI System had a hierarchic tour-level 
structure, every level of which had its special functions 


The first level comprised twelve Union information cen 
tres of different administrative subordination. The has 
task of the centres was to process the world documen 
tary flow, including its check-in, control and classifica- 
tion by the type and subject. VINITI, for instance, was 
responsible for books and journals on natural sciences 
and technology, VNIIPI was responsible tor patents, 
VNTITs, for unpublished reports on research and dis- 
sertations. 


The second level comprised ninety central branch intor 
mation centres subordinaie to the Ministries and Depar'- 
ments, and different by their subject scope. These intor 
mation centres acquired information flows processed on 
the first level and continued their analytical processing 
It is of interest, that, besides these functions, several 
information centres of this leve! undertook some Union 
functions. VNIINS, for instance, 1.¢e., the All-Union Ser 
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entific and Research Institute of Information on Civil 
Engineering and Architecture, produced abstract jour- 
nals On its subject scope. They existed along with the 
abstract journals produced by VINITI. 


The third level was represented by interbranch and 
regional STI centres. It included fourteen republican 
STI institutes of the state level (Russia is not mentioned 
here as it had the information structure similar to that 
of the USSR), one hundred twelve interbranch and 
regional STI centres and nearly three hundred branch 
information centres of the local republican status that 
were subordinate to the Ministries of the republics. This 
level had to form the upward flow of information on the 
achievements and experience gained in the republics and 
regions, and provide information support to the scientific 
and technologica programs, to the Party and Soviet 
OrpaniZauons 


The tourth level comprised eleven thousand five hun- 
dred information departments and offices, and two thou- 
sand seven hundred scientific and technical libraries of 
enterprises, research institutes, universities, and design 
offices. More often than not, the libraries played a sec- 
ondary role relative to that of the information centres, 
the functions of which they duplicated. The main task 
of this level was to provide information support to the 
scientists and staff members of the respective insututes, 
and to submit efficient and regular reports to the above 
levels on new technologies, products, and developments. 


Every level had administrauve, methodological, and 
technological mghts and obligations necessary for the 
cooperation between the levels GPNTB, for instance, 
functioning under a direct subordination to the State 
Committee for Science and Technology, was responsi- 
bie for the scientific and methodological guidance of the 
screnufic and technical libranes of the country 


Despite the obvious drawbacks of the strict centraliza- 
tion, the State STI System had a lot of advantages. Thus, 
it was easy to implement the principles of the obligatory 
delivery and receipt of the information, of the respon- 
sibility for the information delivered, and others. They 
were supported legally by special governmental decrees 


The State STI System virtually determined the informa- 
thon intrastructure in the area of science, technology, and 
social information in the former USSR [34]. Information 
service of defence branches (with VIMI only partially 
covering the demand), statistcal, legal, and admuinis- 
trative information were the only ones left beyond the 
framework of the State STI System. 
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Figure 1. The Chart of the USSR State STI System 


Strict administrative control together with the control 
of the Party, that prohibited the introduction of mar- 
ket mechanisms, promoted the monopolization in the 
information area and excluded independent information 
expertise. As the ccuntry continued to develop techno- 
logically, the dictatorship of the state and strict admin- 
istering started to block the path of the evolution in the 


information area. The situation was aggravated by the 
development of computers and their application for in- 
formation processing. 


Despite the aforementioned achievements, the State Au- 
tomated STI System remained rather a declaration than 
a result. Only a few technologies of the first lieve! were 
automated. A low quality of the telephone channe!s and 
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inaccessible radio and satellite communications did not 
allow the State STI System to implement the telecom- 
munication access and start information exchange even 
on the middle level. Not a single fully automated net- 
work was introduced. Vast amounts of money spent 
on powerful mainframes and complicated teleprocessors 
were virtually wasted because a reliable access to elec- 
tronic information banks was impossible. Several ma- 
jor state network projects, together with the notorious 
Akademset’ project, turned out a failure. Telecommuni- 
cation access to foreign data banks and information net- 
works could be provided only via VNIIPAS, the state 
monopolist, while the quality of the channels remained 
poor and the service of the technologies outdated. 


It explains, why the State STI System was unable to 
implement information superhighway, to say nothing 
of the global one. However, if we were ready to 
divide the information and technological parts, ignore 
the means of information collection, processing, and 
transmission, close our eyes to the administrative and 
uncontrollable character of information cooperation and 
a superhighway of the state level, we could describe the 
State STI System as a Soviet analog of the information 
hi chway. 


We can examine the State STI System in this way in the 
given context, because, with a lot of restrictions, it was 
capable of providing information, indicating its holder, 
and answering information demands of the users living 
On a vast territory of a state with an extremely inflated 
administration, strictly regulated economy, ideological 
pressure, totalitarian policy, and specific national fea- 
tures of the inhabitants. 


Among other factors hindering today the development 
of the superhighway are the following ones [4): 


1. Restricted access to foreign information reso «ces. 
Estimates show that no more than one-third of the global 
information flow reached the USSR. Ninety five percent 
of the titles of scientific and technical publications that 
reached the .ountry were concentrated in the major 
cities, while the regions could obtain them via traditional 
ILL services only. Note please, that foreign publications, 
available in a single copy only, could not be given 
on loan. On the other hand, domestic achievements 
remained a secret for foreign users who could not 
access our information resources. It is of interest, that 
having as many, if not more, researchers as the United 
States, the USSR formed only one percent of the global 
information flow. 


2. A low speed of information promotion. From one to 
three years could pass from the moment of writing to 
the publication of a scientific paper. The information 
became outdated before it was available to the general 
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public. Publications that appeared in the regional scien- 
tific journals were, as a rule, not only outdated, in the 
applied sciences particularly, but also substandard, be- 
cause their authors did not have access to the advanced 
foreign developments. 


3. The absence of a perspective publishing program and 
modern polygraphic facilities. The number of scientific 
books and journals published in the USSR was by 
an order of magnitude lower than that in the United 
States. Only 10 percent of the papers written by Soviet 
scientists could see the light. 


Generally speaking, the State STI System had all the 
negative features of the Soviet economy and politics, 
and was reliable for the administration than effective 
for its users. For this reason, a crisis in the economy 
and politics that began to brew in the beginning of the 
90s could not but tell on the information area. 


If]. The STI Infrastructure in the Transition Period 


The well-known political events of the beginning of the 
90s led to the disintegration of the USSR, the formation 
of new independent states out of the former USSR 
republics and caused dramatic changes in the economic 
relations. 


All newly formed countries began their movement to the 
market economy along the same road, though from dif- 
ferent starting points and using different techniques. On 
the way to it they had to learn in practice the earlier un- 
known liberalization of prices, freedom of trade, private 
business, and other notions accompanied by features 
inherent of the transition period from the totalitarian- 
communist regime to the market economy: inflation and 
hyperinflation, unemployment, falling production rates, 
and the reduction of living standards. 


Though it is clear that these things are temporary, 
inevitable on the way to the civilized economy, and 
characteristic of the transition period through which 
Russia is now surviving, it is worth noting that these 
processes are going much harder in Russia and other 
FSU republics than in the Eastern European countries 
of the former socialist camp. 


Reliable economic and technological cooperation was 
stopped, the links in the “supplier user" chain were 
broken and lost, financial reserves vanished into thin 
air, and a unified information space ceased to exist. 


The State STI System virtually collapsed on the thresh- 
old of the drastic changes that were to turn it into a 
unified information superhighway on the basis of the al- 
ready adopted conceptual and strategic documents [5,6]. 


The disintegration of the USSR resulted in a collapse 
of the legal system of sci-tech information, as it was 
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based on the state laws and decrees adopted by the 
central administrative bodies. These documents had the 
power of the law and were rigorously followed by all 
information centres, and with a rather good result. It 
was not without reason that some American specialists 
compared the establishment of the State STI System 
with a launching of the first Soviet sputnik. 


The consequences of the disintegration in the state 
regulation of the information area may be illustrated by 
several examples. 


1. Acquisition of foreign sci-tech publications and 
user demand 


Till 1990 the government gave annually over twenty 
million U.S. dollars for the acquisition of foreign sci- 
tech publications. Eighty percent of this amount was 
given to libraries, institutes and STI System centres. 
The annual amount received by GPNTB was two and 
a half million U.S. dollars. Since 1991 tll now the 
government has not given a single dollar for this 
purpose, and the libranes’ and institutes’ collecuons 
have been completed by foreign publications received 
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via book exchange and random grants. As a result, we 
have less than seven thousand tes of foreign sci-tech 
journals per year, and many of them are not generally 
ac’ sssible as, purchased on private, not federal, money, 
they may be used only as their owner decides. Compare 
these figures with over twenty-five thousand ules 
received by Russia annually before 1991] (even this 
number hardly covered thirty percent of the global flow). 
Many information, serial, and reference publications and 
monographs ceased to arrive in Russia. It resulted in an 
abrupt reduction in library attendance and lesser interest 
in the original publications. Compare the situation in 
GPNTB, the major scientific and technical library of 
the country and one of the main bodies of the State 
STI System. The number of customers attending the 
library annually (ILL and remote users are not taken 
into account) decizased from two hundred sixty two 
thousand in 1984 to thirty two thousand in 1993 
(Figure 2). The number of customers attending the 
main building of the library fell from six hundred 
seventy thousand in 1985 to two hundred eighty four 
thousand in 1993 (Figure 3) and the number of ILL 
users decreased from twelve thousand five hundred and 
seventy four in 1984 to four thousand and one hundred 
in 1993 (Figure 4). 
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Figure 2. GPNTB: Annual Changes in the Number of Customers 
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Figure 3. PNTB: Annual Changes in the Attendance of the Main Building 


















































Figure 4. Annual Changes in the Number of ILL Users 


2. Budgetary funding of scientific and information 
activity in the country 


While the funding of science has significantly reduceJ 
and science in Russia has been suffering through hard 
times since 1991, the funding of the information area his 
reduced still more drastically. In 1986-1990 the average 


annual amount allocated to the information bodies of 
Russia made nearly forty two million rubles within the 
State STI System (it was the so-called State Order), 
without the money allocated by a parent organization. 
The situation in the following years is illustrated in 
Table 1. 
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Table 1 
Year State Order (million rubles) 
The average amount in 1986-1990 42 
1991 4 
1992 5° 
1993 3,4 
1994 3 








*. With the additonal funding of international projects 





Moreover, the number of the organizations financed by 
the government reduced from one hundred twenty one in 
1990 to fifty seven in 1993. Most of the branch systems 
ceased to receive money from their parent ministries, 
and several information centres of the third and fourth 
levels (Figure 1) ceased to exist. Many information 


centres had to start a completely different business, rent 
premises and equipment, and fulfill commercial requests 
to the detriment of the main job. Many highly qualified 
specialists started to seek jobs in other areas, which is 
an alarming sign in itself, minding that there was no 
official centralized staff reduction (Table 2). 





Table 2. The Number of Staff Members of Several STI System Centres in 1985-1992 










































































Level and organization name | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 199 | 1992 
VINITI 2170 2177 1999 2008 2027 1913 1580 1420 
“GPNTB 1390 1400 1350 1342 1335 1280 1224 1100° 
VNTITs 740 722 695 667 629 615 491 434 
VTsP 404 399 394 432 414 264 211 137 
if 

Informpnbor (Ministry of Instrument 930 905 883 881 833 761 610 452 
Engineering) 

Informelectro (Ministry of Power Engineering) 470 468 467 457 430 405 391 287 
TsINTIKhIM (Ministry of Chemical and Oil $75 568 S64 $35 487 436 226 206 
Engineering) 

tI 

Information Institutes 

Volgograd 176 176 178 159 157 151 123 108 
St. Petersburg 393 387 377 340 346 283 186 178 
Moscow Regional 147 152 159 181 172 154 113 93 
Chelyabinsk 122 124 118 130 136 127 104 83 
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Note that the tendency of a gradual decrease in the 
number of staff members is still continuing. Thus on | 
January 1994, the Russian National Public Library for 
Science and Technology had eight hundred fifty staff 
members, while this number was only seven hundred 
sixty on 1 November 1994. 


3. The formation of the Russian domestic 
documentary information resource 


The situation here is similar to the one in the acquisi- 
tion of foreign publications due to the reduced budgetary 
funding. Some additional problems also take place. "or 
example, the decree of the USSR State Committee for 
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Science and Technology on the obligatory total state 
recording of the results of research and development 
has become invalid. It has more than by hal! reduced 
the accessions of these materials in the central collec- 
tions. The documentation on technological norms and 
standards, and other valuable technological documenta- 
tion is 00 longer rec \rded. The Law of the USSR of the 
obligatory copy is ignored and many scienufic publish- 
ing houses are voluntarily changing the subject scope of 
their publications in favor of commercially popular edi- 
tions. All this has significantly influenced the complete- 
ness of information collections (Table 3 and Figure 5) 





Table 3. Re-stocking Rate of Some VNTITs Collections 
















































































Types of documents 1985 1986 1988 1989 1990 1991 | 1992 
R&D Reports 89480 115000 95200 79740 70500 $5160 $6200 | 16060 
Translations — _ -_ 35650 21800 10050 | 4950 
Descripuons of algorithms and 1149 1269 1605 1525 1286 446 | 157 
stoma j ae | 
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Figure 5. Changes in the Number of Copies of Annual Accessions in GPNTB 
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Table 4 (see below) can additionally illustrate the cur- 
rent situation characterized by a significantly reducing 


imber of sci." publications. It gives information 
« Out the three large publishing houses of Russia. 





Table 4. Changes in the Production of Several Publishing Houses 



































Publishing ""Mashinost roenie" (Mechanical "Nauka" (Science) "Radio | Sviaz" (Radio and 
house Engineering) Communications) 
Year Titles Number of copies Titles Number of copies Titles Number of copies 
1985 410 6411 1278 12814 246 4842 

1986 396 6311 1235 14611 238 6502 

1987 384 7337 1140 12644 240 S802 

1988 350 7778 1251 13313 203 6552 

1989 325 7570 1038 10729 181 $942 

1990 245 $372 963 7166 170 $902 

1991 173 2961 818 6400 134 355] 

1992 162 2089 656 1723 84 | 2796 




















The results of 1993-1994 are still more depressing. 
Scientific papers were published in two or three hundred 
copies only, and all sci-tech publications will soon be 
classified as “grey”. The information represented in 
Tables 2-4 was taken from [4]. 


In the current transition period, the lack of informa- 
tion and the absence of the required state support ex- 
clude the idea of the development or improvement of 
information superhighway or a domestic highway. This 
system should be created anew, on the basis of the ex- 
perience and new possibilities offered by the democ- 
ratization of the society, social and economic reforms. 
Many obstacles have been removed that stood formerly 
in the way of information exchange between the orga- 
nizations within the country and with foreign countries. 
New approaches appear together with new, already im- 
plemented, projects of modern STI systems, databases 
and data banks, networks, and information technologies. 
The scope of joint projects with the Western countries 
is broadening and the destroyed information infrastruc- 
ture of the FSU countries is under repair. 


One thing is obvious: the strictly administered and 
convenient for the officials (not general users) the State 
STI System is no more. The first years in the market 
economy have revealed all the plagues and drawbacks in 
the information area. They clearly indicate the necessity 
of new approaches, new state programs for the creation 
of information infrastructure in Russia, and its inclusion 
into the global information superhighway. 


IV. Prospects of the Russian STI Resource 


Considering the prospects of the Russian STI resource, 
we realize thai a reliable legal basis 1s needed first and 
foremost to make the state responsible for the organi- 
zation of the information activity and its relations with 
information owners. It would be naive to think that the 
commercialization of the society and the economy could 
diminish the role of the state in the information area. 
Even in the United States seventy percent of the insu- 
tutes and libraries belong to the state. A law on sci-tech 
information 1s needed in which the total information 
activity were considered as a separate area. Ministry of 
Information should be established, a package of norms 
and decrees should be issued, and a profound expertise 
of the present institutes and information centres should 
be conducted. A new efficient structure of STI bodies 
should be formed that will become a basis of a new in- 
formation infrastructure of Russia. 


A lot has been done to achieve these goals. Below we 
shall name the principal events. 


1. A draft Federal Law “On the State STI System of Rus- 
sia’ has been worked out. The Law stipulates the basics 
of the state policy in the area of sci-tech information, 
the role of the state administration in the formation and 
utilization of the state STI resources that unite domestic 
and foreign documentary and information collections of 
Russian organizations, data banks and information trans- 
mission facilities [7]. 
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2. Regulations have been issued for Rosinformresurs—a 
union responsible for the unification of Russian infor- 
mation resources of sci-tech development. As a state in- 
formation and technological complex Rosinformresurs 
functions as a leading body for sixty-nine interbranch 
regional centres of the third level of the former State 
STI System (note, that all sixty-nine centres have sur- 
vived!). It is responsible for the creation and utilization 
of the state sci-tech resources of the whole country, the 
systems of the automated information processing and 
transmission [8]. 


3. A draft Federal Law on “Information, Informatization, 
and Information Protection" has been worked out. The 
Law formulates the legal basis of the formation and 
utilization of information resources and considers the 
growing importance of information for the renovation of 
the production, organizational, and managerial potential 
of the country, and inclusion of Russia into the world 
community [9]. 


4. A Decree on "The Basics of the State Policy 
in Informatization” has been issued by the President 
of the Russian Federation. The Decree stipulates the 
establishment of a committee for the informatization 
policy that will be subordinate to the President. It is to 
coordinate the implementation of the information policy 
by the state bodies. 


5. A package of laws, norms, legal acts and organiza- 
tional documents has been adopted to improve the legal 
basis of information activity. Among them are the Law 
on “The Legal Protection of Computer Programs and 
Databases”, “The Patent Law of the Russian Federa- 
tion”, “The Law on Mass Media”, a draft Law "On the 
State Policy in Science and Technology”, an agreement 
“On the Interstate Exchange of Scientific and Technical 
Information”, a Decree “On the State Expertise in Sci- 
ence", and others (over fifty documents were adopted in 
the past two years). 


The aforementioned assures us that solid legal founda- 
tions will be established for the development of the STI 
system and information policy of the country moving to 
the global information superhighway. 


The next significant step to be taken for the formation of 
a new information resource of Russia is a development 
and implementation of federal programs with a long- 
term state funding. One of the achievements in this 
field was the State Scientific and Technical Program 
of Russia entitled “The Federal Information Resource 
of Science and Technology” and adopted in 1993. 
The program neither envisages the reanimation of the 
State STI System nor creates a strict organizational 
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Structure. Its main idea is to coordinate and sumulate 
information centres, institutes, and libraries of Russia 
engaged in the creation of the state sci-tech collections 
and provision of an efficient access to the information 
by means of modern information technologies [10]. 
Over one hundred and fifty research institutes and 
information centres together with the Academy of 
Sciences are involved, in this program. The program 
has ten main secuons and one hundred and forty projects 
designed ull the year of 2000. Section 1, for instance, 
named “Acquisition of the State Sci-Tech Collections 
of the Public Access”, includes nine projects, among 
which is “A System of Interbranch Coordination of the 
Acquisition of the State Collections of Foreign Sci-Tech 
Publications”, the leading body in which is GPNTB. 
Section 3 entitled “The Formation and Uulization of 
Databases and Data Banks of Sci-Tech Information 
includes sixty nine projects of databases, including the 
project named “The Development of the Federal Data 
Bank of Domestic and Foreign Publications on Natural 
Sciences and Technology’. The organization responsible 
is VINITI. 


The projects were selected on a competitive basis and 
the general supervision and funding of the program is 
done by the Ministry of Science and Technological 
Policy of the Russian Federation that 1s a successor 
of the former USSR State Committee for Science and 
Technology, but has lesser centralized and directive 
functions. 


Besides this program, the Ministry maintains several 
other programs related to the information area. This is, 
for instance, a program of R&D computerization. 


Several other programs have heen developed and funded 
by other organizations, including the Russian Academy 
of Sciences, the Ministry of Higher Education, the 
Ministry of Public Health, and the Ministry of Culture. 


Compared with the organizational and functional struc- 
ture of the former State STI System, the present STI 
System of Russia has undergone changes. Information 
centres of the republics have quitted the System, the 
number of the second-level centres has naturally re- 
duced (we have less than thirty of them today), and the 
number of the first-level centres has reduced by one (the 
total number 1s eleven). The administrative system has 
also drastically changed: the Ministry of Science and 
Technological Policy no longer administers other min- 
istries and information centres, but cooperates with them 
within the framework of long-term programs. The chart 
of the present STI System is represented in Figure 6 
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* VNIITsSMV: The Russian Scientific and Research Centre of Standardization, Information and 
Certification of Raw Materials and Substances 
**NPO “Poisk”: Scientific and Production Association “Poisk” (Search)—information on patents 


Figure 6. The Chart of the Present STI System of Russia 


The given chart is undoubtedly tar trom perfect, but at 
present, when the formation ct legal foundations has 
not yet been completed and new economic conditions 
are coming into force, it may serve as a stimulus tor 
the improvement of the activity of sci-tech centres as 
part of the toial information infras’ructure of Russia. 
Several new charts have already been proposed. The 
one developed by VINITI is rep.esented in Figure 7 


Sull another significant factor ts a formation of a unified 
information space of the CIS countries. It is a system 
of national information resources coordinated organiza- 


tionally and methodologically in time and space, and 
a system of the interstate information resources meant 
for the implementation of joint programs and manage- 
rial tasks on the interstate level [11]. Several interstate 
commissions and councils have been set up and set t 
work. Among them is the Interstate Coordination Coun- 
cil on Sci-Tech Information responsible for several joint 
projects signed by information centres of the CIS coun- 
tries. 


The chart of the unified information space is represented 
in Figure &. 
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Figure 8. The Chart of the CIS Unified Information Space 
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Information activity of sci-tech information centres of 
Russia within the projects of the CIS unified information 
space is the first step on the way to the European and, 
later, to the world information space. In other words, 
it is an initial step on the way to the information 
superhighway. 


It is worth mentioning, that the role of libraries is 
increasing today with the development and renovation 
of the whole sci-tech information area. Within the 
State STI System in the 70s and 80s the libraries 
always played a secondary role and were considered 
as a raw material appendage of sci-tech information 
centres. Regional libraries especially were given little 
thought and a logical program of their technological re- 
armament and inclusion into the information activity did 
not exist at all. 


Today the role of libraries in the creation of the infor- 
mation resource of the country is generally recognized. 
The libraries in Russia, holding millions of items of 
sci-tech publications, start to function as iniormation 
centres and possess their own federal resources that are 
an integral part of the state information resource. As 
an example, we can speak about the systems of the 
Union Catalog and, particularly, about the computer- 
ized Union Catalog of Sci-Tech Publications. It has been 
maintained by the Russian National Public Library for 
Science and Technology and has over seven hundred 
thousand bibliographic records reflecting the accessions 
of four hundred Russian libraries (formerly the Catalog 
reflected the accessions of over one thousand libraries 
of the USSR). Besides, the libraries cooperate via ILL, 
there is a system of the National Bibliography main- 
tained by the Russian Book Chamber, and a number of 
systems are under way for the coordination of acquisi- 
tion and book exchange. 


Most of the Russian libraries use INTERNET (the 
Russian part of which is called RELCOM) and mod- 
ern telecommunication technologies become popular. 
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Among the latter are a LIBNET project for the network 
of the major Moscow libraries (see Figure 9) and other 
projects (12). 


Library systems and networks, scientific and technical, 
universal, medical, agricultural, regional, and others, 
effectively supplement information resources of the 
country on the way to the unified superhighway. 


In addition to the aforementioned facts and develop- 
ments, some other programs should be named that are 
planned for implementation in the near future. 


1. Programs for a reasonable correlation of profit and 
non-profit activity. 


2. Integration of information collections and creation of 
the systems for a unified access to the databases and 
data banks of sci-tech publications, as there are over 
twenty thousand databases in the country today. 


3. Attraction of additional funds for the development of 
the STI system, including private funds and international 
projects. 


4. Improvement of the analytical work and research in 
the area of STI and expertise. 


5. Enhancement of library automation and introduction 
of telecommunication technologies, access to the do- 
mestic and world information resources, development 
of multimedia and artificial intelligence systems. 


6. Complete transition to the international standards and 
formats and adherence to the principle of the general 
availability of publications. 


Some of these programs have been already imple- 
mented, other ones are envisaged, and still another is 
under discussion. However, the mere fact that these pro- 
grams are discussed as part of the state policy in the 
information area is evidence of a serious approach of 
the state [13, 14]. 
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Figure 9. The Chart of the LIBNET Project 
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V. Conclusion 


A construction and development of the information 
infrastructure of Russia, as well as its entry to the 
information superhighway require profound research 
and a special program. The advanced foreign experience 
should be taken into consideration, Russian and foreign 
professionals should be invited, and the job should be 
done in accordance with the unified national information 


policy. 


Information infrastructure should be flexible and easily 
adjusted to the changing economic situation. It should 
be based on modern information and computer tech- 
nologies, networks, and communications to ensure ef- 
fectively and reliably one of the basic human rights—a 
right for information. 


Let us presume that the first step has been taken, 
while the following ones stand out clearly in the distant 


prospects. 
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[FBIS Translated Text} General Characteristics of the 
System. The Sokol system, developed in a defense con- 
version program using principles of VSAT technology 
[1, 5], incorporates small satellite terminals in which 
record low mass/size characteristics and energy con- 
sumption, high reliability and simplicity of operation 
are combined with extensive capabilities for providing 
a variety of communications services. 


The space segment is comprised of Potok relay satellites 
[transponders] in geostationary orbit. These satellites 
have been in use since the early eighties and have 
demonstrated high operational reliability. 


Two years of commercial operating experience with 
the Sokol-O system has confirmed that the system has 
a great future, and has shown a considerable demand 
for service on the part of the most diverse clientele. 
The greatest effect from use of the system is attained 
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in local information uetworks and regional business 
communications systems, in particular for organizing 
intraregional and interregional information exchange 
between territorial administrations of the RF Central 
Bank (2). 


The Sokol system is designed for providing its sub- 
scribers with the following kinds of communications 
services: data and fax transmissions over a duplex chan- 
nel at a rate of 9600 bauds; transmitting fax messages 
at 9600 bauds; duplex telephone communication as an 
added service. 


When transmitting digital data and faxes, the system 
can support e-mail. The greatest efficiency is attained 
in transmission of digital data and fax messages. 


The Sokol system has the following component parts: 
central earth station (CES) in the neighborhood of 
Konakovo, Tver Oblast; a network of small-aperture 
satellite terminals (SAST) in the immediate vicinity 
of the user workstation; an orbital group of relay 
satellites (functionally); a transponder mission control 
center (MCC) (functionally). Fig. 1 shows a fragment 
of the Sokol control system. 


The system includes one CES that can operate alter- 
nately with either of two Potok relay satellites. Future 
plans call for putting another CES into operation and 
Organizing information exchange between them. 


Coverage Zones of the System. The orbital grouping 
of Potok relay satellites consists of two units located 
above the Atlantic and Indian Oceans at points 13.5° 
w.long. and 80° e.long. (Fig. 2). The CES at Konakovo 
works alternately with both satellites. Of the four relay 
beams (two reception and two transmitting), three have 
comparatively wide patterns providing almost complete 
coverage of the territory of Russia. The fourth beam is 
relatively narrow. It is aimed at small earth stations and 
is redirected with high accuracy at any point of the earth 
in accordance with preliminary requests of stations. The 
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corresponding transmitting beam is automatically aimed 
in the same direction. 


Fig. 2 shows the position of relay satellite Leams 
when working with subscribers in Australia. Thus, the 
zone of simultaneous operation of the SAST group is 
determined by the size and location of the spot of the 
moving beam. At the same time, if operation of all 
SASTs in the network is not required, or a delay in 
data transmission is acceptable (e-mail mode), then the 
zone of coverage of the system is the entire surface of 
the earth observable from corresponding points of the 
geostationary orbit of the relay satellites. 


Fig. 3 gives a more detailed picture of the zones of 
coverage when using the satellite located above the 
Indian Ocean. The zone is bounded on the north by the 
line of minimum elevation at which the relay is visible 
(usually 5-7 deg). The broad beams of the satellite 
are aimed at Moscow. Zones covered by the narrow 
reception beam are shown with respect to a level of -3 
dB. The high available energy of the radio line enables 
operation with SASTs in the spot on a level of from 
-3 to -6 dB. As can be seen from the diagram, six 
beam positions suffice to cover the entire territory of 
the nation visible from the satellite (beam direction is 
determined by the location of specific groups of users 
and time zone difference). 


Fig. 4 shows the analogous zones for the satellite 
situated over the Atlantic. As we see from the diagram, 
simultaneous operation can be provided for, say, the 
European territory of Russia and Central Europe. 


Yet another point of the geostationary orbit has been 
reserved for Potok relay satellites with coordinate 168° 
e.long. over the Pacific. After the “Pacific” satellite has 
been launched and a CES has been deployed in the 
Russian Far East, the service zone of the system can be 
expanded to almost the entire territory of the earth. 
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l—working zone of relay satellite located above the Atlantic Ocean (1); []—working zone of relay satellite located 
above the Indian Ocean (2); [l—reception beam (narrow); scanning over coverage zone; [V—transmitting beam 
(narrow); V—reception beam (broad); VI—transmitting beam (broad); scanning over coverage zone 
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Position of reception beam of RS (boundaries of cover- 
age zones on a level of minus 3-4 dB 
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Design Principles of the System. The Sokol system can 
be seen as a network of computers at SASTs connected 
via satellite communication channels to the main com- 
puter at the CES (3). The tasks of the main computer 
include network control and organization of polling of 
SASTs; provision is made for reception, intermediate 
storage of information and transmission of that infor- 
mation to addressees at appropriate times. The recep- 
tion and transmission of information, in particular ac- 
counting for vriorities of users and messages, infor- 
mation exchange, delivery of acknowledgments of the 
receipt of correspondence (or of impossibility of re- 
ceipt), logging outgoing and incoming correspondence 
and several other operations are automated. The channel 
protocol supports automatic error correction by using 
interference-resistanmt coding and automatic retransmis- 
sion of blocks containing uncorrected errors. 


The Sokol system operates as follows. An operating 
schedule is generated on the basis of user requests. 
In accordance with this schedule, the position of the 
relay satellite beam and boundaries of time intervals 
are determined during which the corresponding areas 
will be serviced. These data are transmitted to the 
MCC and incorporated into the working program of 
the Potok satellite, as well as being communicated to 
the CES operator that automatically initiates sequential 
cyclic polling of SASTs located in the corresponding 
area, receives and transmits information, and generates 
a report at the close of the work day. The basic 
characteristics of the system are summarized in Table 1. 





























Table 1 
Parameters Value 
Data transmission rate, bauds 9600 
Channel type Duplex 
Data transmission reliability 1-10* 
Range of working frequencies of line, MHz: 
Uplink 3100-3160 
Dowabnk 4400-4460 
Services Data transmussion, fax messages 








Interaction With User, Information Exchange Pro- 
tocols. The SASTs of the Sokol system are connected 
through the RS232 serial port of an IBM 386/387 PC. 
The personal computer with additional equipment in- 


stalled in the system unit and applications software is 
an automated workstation of the satellite communica- 
tions operator. Data for transmission are contained in 
the directory of initial correspondence from which they 
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are automatically transmitted to addresses during com- 
munications sessions. 


The initial correspondence may come in over one of 
several paths: through a local aera network of Ethernet 
type (the appropriate card and software having been 
installed in the workstation); via a telephone line (fax 
card installed in the workstation); by reading from a 
previously prepared diskette; by keyboarding right at 
the personal computer of the satellite communications 
operator's workstation. 


Besides, the system provides the capability of receiving 
and transmitting data from packet switching networks 
by X.25 protocol, for which the workstation is provided 
with the appropriate card and software. Under certain 
additional conditions, the system also allows implemen- 
tation of higher-level protocols such as e-mail in accor- 
dance with CCITT recommendations X.400 (4). 


An external computer can be connected via the syn- 
chronous port of the CCU incorporated into the SAST. 
In this case, a physical connection is set up by the auto- 
mated workstation, and then the initiative is turned over 
to the external computer. 


Fax messages are transmitted by installing a fax card 
in the workstation. A fax machine may be connected 
either directly to the card or via a telephone line. An 
alternative is to use a scanner. It does not provide 
any particular advantages in data input, but when the 


TELECOMMUNICATIONS 27 


appropriate software is used it enables conversio, of 
received material to text with all capabilities of further 
processing. 


When a digital fax is used, it can be connected directly 
to the synchronous port of the CCU. In this case, 
a physical connection is set up by the automated 
workstation, and then the initiative is turned over to 
the fax machine. 


Finally, speech messages can be transmitted as voice 
mail produced by a fax card or special digital telephone. 
The digital telephone can be connected to a conventional 
telephone line in a “director-secretary" hookup. How- 
ever, the provision of telephone services in the system 
is limited, as this is an inefficient use of system re- 
sources. 


Information exchange in the Sokol system is provided 
by the Intercon applications software package. In ad- 
dition to the aforementioned tasks, this package imple- 
ments the system and channel protocol, provides com- 
pression (archiving) of information, and when necessary 
supports interaction with the cryptosecurity hardware/ 
software complex. 


The space segment of the system comprises defense- 
conversion Potok relay satellites. A distinguishing fea- 
ture of this satellite is on-board pencil-beam active 
phased antenna arrays. By using these it has been pos- 
sible to realize the high energy potential of radio lines 
while keeping satellite terminals comparatively small. 
Table 2 sun sarizes the basic characteristics of the re- 
lay equipment. 









































Table 2 
Parameters Nabe 
Number of split-bands used in the system 2 
split-band | 20 
spiit-band 2 10 
Width of beam directional pattern (DP), deg: 
receptoa beam | 18 
transrretting beam | 1 
reception beam 2 6 
transmmtung beam 2 11 
Polarizatioa Circular 
Goodness of reception beam, dB/K: 
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Parameters Value 
beam | 8.5 
beam 2 -3.5 
EIRP of wansmutting beam, dBW: 
beam | 31.5 
beam 2 31 
Exror of antenna beam incidence, deg less than 0.1 
Time of beam retargeting within limits of zone, s less than 0.1 








The Potok relay satellites are used in the Sokol system 
on a rental basis. Rental time depends on network 
loading and user demand. At present it is less than 6 
hours per day. In future there may be a further increase 
in working time. 


The central earth station includes a fully rotatable 
TNA-57 antenna (Fig. 5). The station includes the 
necessary set of general engineering structures and 
equipment. Provision is made for direct output to a long- 
distance telephone line. Table 3 summarizes the basic 
characteristics of the CES. 





Fig. 5 


The CES includes a control computer (IBM 486 PC) that 
supports operation of the SAST network with respect to 
receiving, transmitting and storing information. 


The Sokol-OM small satellite terminals [SASTs] 
are based on phased antenna arrays and a solid-state 
microelectronic component base (Fig. 6). The SASTs 
are interfaced with an IBM PCs 386/387 or higher or 
100% compatibles. The terminals have the minimum 
number of controls and require almost no routine 
maintenance. 





Provision is made in the SASTs for the capability of 
connecting additional peripherals: digital telephone, fax 
and external computer via a standard RS 232C interface. 
Table 4 shows the basic characteristics of the Sokol-OM 
SAST. 
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Table 3 
Parameters Value 
EIRP for wansmission, dBW 57 
Goodness of receiving section, dB/K 23.7 
Width of DP, deg less than 0.5 
Level of side lobes, dB, not more than -16 
Table 4 
Parameters Value 
EIRP for tansmission, dBW 26 
Goodness of receiving section, dB/K -6 
Width of directivity pattern, deg 
for reception 18x12 
for transmission 36x9 
Dimeasions of antenna, mm 4352406 
Mass, kg 14.6 








Use of the Sokol System. In the course of 1992- 
1994, the services of the Sokol system were used 
by various consumers in the Russian Federation, CIS 
nations and elsewhere, the SASTs being utilized as 
routine communication facilities in inaccessible areas, 
and as facilities for data transfer between computers. 
However, the greatest effect was attained when the 
system was used in the interests of the RF Central Bank. 
The Board of Directors of the RF Central Bank decided 
in 1993 to set up the Sokol-Banker experimental satellite 
communications and data transfer zone based on the 


Sokol system. 


In the 1993-1994 period, a fragment of such a network 
was set up and interdepartmental tests were done that 
yielded positive results. The network today contains 51 
SASTs that support a zone of communications in ac- 
cordance with the "each with each” principle, 37 Main 
Boards of the Central Bank, the Russian Association of 
Cash Transactions and several offices within regions. 
Stations have been set up in the European part of Rus- 
sia, in the Northern Caucasus, in the Urals, in Western 
Siberia and Yakutia. The system provides reliable cryp- 
tographic security of transmitted information through 
special certified hardware-software facilities. 


Work is continuing on further integration of the Sokol- 
Banker system in the system of interbank electronic 
billing: interfacing with local information networks of 
banks, standardization of protocols, and interaction with 
other information systems, in particular with Remart. 


The outlook for development of the Sokol system is 
tied up with expansion of the fragment of the interter- 
ritorial Sokol-Banker banking system. This problem is 
now being solved with allowance for the capabilities of 
relay satellites and conditions of SAST siting. 


In future the Sokol system will be algorithmically 
interfaced by software with the Banker specialized 
system of transmitting banking information now in the 
stage of development and manufacture. An investigation 
is being made into the possibilities of using the system 
in the interests of other customers, for example in the 
transportation and mining industries. 


Work continues on upgrading the hardware and software 
of the system, in particular on putting another CES into 
service and organizing information exchange between 
CES | and CES 2, which could impart a new property 
to the system by supporting real-time interchange. The 
system has been put into experimental service. 
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Let us note in conclusion that the Sokol satellite commu- 
nication system is a successful example of defense con- 
version, where advances in the area of systems engineer- 
ing and technology previously accessible only for mili- 
tary developments have found application in the national 
economy. The level of development entirely within the 
competence of Russian specialists has been high enough 
to compete successfully with the best Western analogs 
and to take an important place in information support 
of the financial operations of Russia. 
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(FBIS Translated Text) A group of “electronic” enter- 
prises incorporated into NPAO ELAS (not further iden- 
tified) (Zelenograd) and several companies headed by 
“Kompleks” Science and Engineering Center (Moscow) 
have developed the Kuryer low-orbital satellite system 
that has been called upon to provide inexpensive global 
e-mail communications services. The first packages of 
satellite equipment and ground stations have been pro- 
duced and put through the complete cycle of ground 
testing. 
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Purpose of the Communications System. The purpose 
of developing the Kuryer global satellite data exchange 
system (GSDES) was to set up a system of data 
communication, acquisition and transmission based on 
small low-orbital satellites. The system provides a set 
of communications services on a global scale for a 
wide class of small user terminals, including mobile and 
portable. 


Potential applications of the Kuryer GSDES are com- 
puter networks, individual telecommunications, moni- 
toring of manufacturing processes in distributed pro- 
duction facilities (mining and transportation of minerals 
and the like), tracking freight (truck and railway ship- 
ments, security, control and communications in river 
and sea transport), rescue and safety systems, systems 
for environmental monitoring and protection of water 
and forestry management, organizing global paging, and 
many others. 


The Kuryer GSDES is designed for organizing digital 
packet transmission of data between system subscribers, 
including: 


—for organizing communications between fixed-station, 
mobile and portable terminal users of the GSDES; 


—for setting up communications between users of the 
GSDES and landline users; 


—for providing transparent (i.e. with conversion of 
protocols that is hidden from the user and does not 
distort data) transmission of data through gateways and 
the satellite segment of the GSDES between ground- 
based communication networks. 


The Kuryer-1 system is supposed to provide users with 
commercial services, including: 


—a subset of e-mail services (transmission of messages 
with intermediate storage and delivery on user demand). 
The description of the service is contained in CCITT 
recommendations §.400-X.430; 


—automated data acquisition service; 
—a service for locating mobile subscribers: 
—specialized applied services for specific user groups. 


The Kuryer-2 system is supposed to provide users with 
certain business communications services, including: 


—telex, teletex (transmission of text in symbolic repre- 
sentation in accordance with CCITT recommendations 
F.1, $.5, F.200, T.60, T.61); 
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—telefax (fax transmission in accordance with CCITT 
recommendations T.4, T.30); 


—e-mail (transmission of messages with intermediate 
storage in accordance with CCITT recommendations 
X.400-X.430); 


—remote file management (in accordance with ISO 
standard 8571); 


—virtual terminal (in accordance with ISO/DIS standard 
9040); 


—personal paging (transmission of multiple symbolic 
messages to a reception terminal without providing 
confirmation of reception); 


—automated data acquisition; 
—locating mobile subscribers; 
—specialized applied services for specific user groups. 


The basic technical specifications of the Kuryer 
system are summarized in the table: 











Table 
Item Karyer-1 | Karyer-2 
Type of system Global system of data communications and exchange based on small satellites in low 


circulars orbits around the earth and providing a package of communication services on a 
global scale for an extensive class of small user terminals, including mobile and portable 
































Working wavelength band UHF band | L-band 

Constitution of Satellite System 

number of satellites 8-12 more than 70 

type of orbat carculss 

altitude of orbit, km 700 700 

inclination of orbit, deg 16 16 

Ground control 1. Satellite mission control center (MCS); 2. Global communications control center (CCC) 
at the MCS; 3. Regional CCCs 

User communication terminals 1. Portable (mass about 0.3 kg for one-way reception, and about 2.0 kg for two-way 


communication); 2. Mobile; 3. Pixed location 





Facilites for placement and support of the “Start” mulupurpose transportable satellite launching system with SS-25-based solid-fuel 























ortytal grouping carnier 

Characterisucs of Communication Channels 

Number of working channels 8 on 9600 bauds 400 on 64000 bauds or more than 400 when 
using 9600 bends 

Was for communication service Not more than 15 mumustes With probability of P 0.8; 50 s for routine 
messages; 15 s for urgent messages; 5 s for 
emergency messages 

Number of customers that can be served More thaa 100,000 At least 10 million 

Probability of error, not worse than Lae 

Commumuication privacy supported Yes Yes 








Accuracy of finding coordinates of moving | 300 m with respect to coordinates; 0.5 m/s with respect to velocity 


obyects, aot worse thas 
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There are three versions of Kuryer GSDES terminal 
stations: portable, mobile and fixed. 


The Kuryer-1 terminal is a portable terminal made as 
a battery-powered unit equipped with keyboard and 
alphanumeric LCD. It is designed for individual telex 
communication. It may be used under field conditions. 


The Kuryer-2 terminal is a ground station base terminal 
designed around a personal computer. It is used for 
implementing global satellite system servic.s other than 
radiotelephony. In addition to the PC terminal, there 
is a transceiver unit and power line supply. It can be 
used as a workstation, data concentrator, the control 
center of a specialized automatic monitoring system, 
and a gateway to ground-based computer information 
networks. It operates in the UHF band. 


The Kuryer-3 terminal is likewise portable, but in 
contrast to the Kuryer-1 it has the added capability of 
data transmission. The Kuryer-3 is not battery-operated 
and is designed for installation on transport vehicles, 
taking power from their electrical systems. It operates 
in the UHF band. 


The Kuryer-4 terminal is battery-operated. It is designed 
for data acquisition and transmission in a variety of 
automatic monitoring systems. Hardware and software 
for the self-contained terminal are custom modified for 
the specific user of the specialized information system. 
Operates in the UHF band. 


The Kuryer-5 terminal is designed for organizing the 
transmission of data and voice signals at 64000 bauds. 
Can be connected to a personal computer, has a speech 
conversion device. Overall dimensions of the commu- 
nications unit are 300x300x200 mm. Operates in the 
L-band. 


Fabrication and comprehensive ground testing (includ- 
ing with incorporation into the satellite) have now been 
completed on three sets of satellite-carried equipment 
of the Kuryer-1 prototype and configured surface base 
stations. The prototype of the Kuryer-! satellite is to be 
launched in the third quarter of 1995. 


New Telecommunications Technologies in 
Uzbekistan 


9S7AII7SA Moscow ELEKTROSYVAZ in Russian 
May 95 No 5, p4 


[Article by K. Rakhimov: "New Telecommunications 
Technologies in Uzbekistan" ] 


{FBIS Translated Text} I do not think there is any need 
to repeat what an important role that communications, 
which is one of the most important catalysts in devel- 
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opment of society, has played in developing the econ- 
omy of each country, in servicing the administrative and 
management structures, and in providing for the well- 
being of the people. With regard to Uzbekistan, prob- 
lems of maintaining existing communication facilities 
in an operable state, of developing new ones and reno- 
vating existing systems and enterprises have arisen with 
regard to Uzbekistan gaining independence from com- 
munication specialists. No, we did not have to work 
on a vacant site. The young government inherited a 
rather powerful combination of communication equip- 
ment from a former great power, but, compared to the 
existing state of hardware in the developed countries, 
the communication systems in operation were obsoles- 
cent; they generally did not exist in some regions of 
the republic. All this required adoption of urgent solu- 
tions on fundamental renovation and modernization of 
communication facilities with regard to the needs of the 
sovereign state to have a telecommunications network 
that corresponds to worldwide standards. 


Within very short periods we had to study worldwide 
practice of network development, its promising trends, 
the experience of foreign firms and companies, and 
to determine possible partners. Relying on our own 
intellectual and engineering and technical forces, we 
began step-by-step practical solution of the enumerated 
problems. One cannct say that much was accomplished, 
but it would be incorrect to write off what had been 
done. Thus, an international satellite communication 
station, based on modern digital electronic equipment, 
which made it possible to organize 150 high-quality 
channels, was constructed 2 years ago in Tashkent in 
cooperation with the Japanese NEC Company. This 
station provided the republic not only with free access 
to the world on independent communication channels, 
but this was a breakthrough in developing modern 
telecommunication technologies. 


In cooperation with the American International Commu- 
nications Group, Uzbek communication specialists cre- 
ated the joint Uzbek-American cellular telephone com- 
munication enterprise Uzdunprobita and provided users 
with a new, accessible service. During the 2 years that 
this very efficient enterprise has been functioning, it 
has already been completely renovated: the previous 
equipment of the Finnish Nokia Company has been 
replaced by new equipment, delivered by the Norh 
American Northern Telecom Company. The Republic 
of Uzbekistan has gone to the new cellular communica- 
tion standard AMPS. Urgench, Samarkand and Karsh: 
have gained cellular telephone communications facihi- 
ties; work is underway to introduce it in other cities of 
the republic as well. The services market (also 2 years 
ago and also the first) has been supplemented by eight 





is prohibited without permission of the copynght owners. 

















FBIS-UST -95-046 
29 November 1995 


channels of cable television, on which the joint Uzbek- 
American enterprise Kalmak-TV operates. An opera- 
tional paging system has become widespread. 


In the fall of 1994, four ATS [automatic telephone ex- 
change) with total capacity of 50,000 numbers became 
operational in Fergana Oblast. The new exchanges are 
digital and electronic; they were constructed in cooper- 
ation with the South Korean DAEWOO Telecom Com- 
pany. The republic’s communication specialists, with re- 
gard to their experience in Fergana, are conducting oper- 
ations together with their Korean colleagues to construct 
digital ATS for 40,000 numbers in Syr-Darya Oblast, 
the subscribers of which will soon acquire communica- 
tion services offered by the new technology. 


The first general-purpose exchange appeared in the cap- 
ital of Uzbekistan 90 years ago with participation of the 
Siemens Company. Business cooperation of the repub- 
lic’s communication specialists with German companies 
has no’ oniy been regenerated, but is becoming rather 
saturated. Together with the Siemens Company, a new 
international telephone exchange, supplied with modern 
equipment, was constructed in Tashkent in December 
1994. Siemens is cooperating actively with Uzbek com- 
munication specialists to prepare for construction of the 
Trans-Asian-European fiber optic main line with digi- 
tal switching systems. The company plans to complete 
a large volume of the work by introducing new ATS 
in Tashkent, Samarkand, Karshi and other cities of the 
republic. 


Introduction of Tashkent’s first electronic ATS for 5,000 
numbers in April 1995 was the result of the business 
and joint-venture relauionships of Uzbek communication 
specialists and another German company Alcatel SEL 
RFT. kt replaced the Central ATS-32. Together with 
Alcatel SEL specialists, the city's communications spe- 
Cialisis are working to replace other exchanges—ATS- 
33, -39, -44, -25, -52 and so on—with new equipment 
having a total capacity of 66,000 numbers. It is planned 
to introduce the exchanges this year. Assembly oper- 
ations on the large electrocommunication complex at 
Namangan are being completed the international and 
local telephone exchanges based on digital electronic 
equipment will soo become operational. 


This broad cooperation with German companies for 
Uzbek communication specialists became possible due 
to the intergovernmental agreements, concluded be- 
tween Uzbekistan and Germany, on financial and busi- 
Ness cooperation. The federal government of Germany 
advanced credits for development of telecommunica- 
tions in Uzbekistan worth S00 million marks, of which 
80 million have already been assimilated. 
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e problem 0: . "structing interexchange connecting 
1} es has become acute in the Tashkent telephone 
nm. work: the existing lines are clearly inadequate, since 
thy are incapable of servicing the flows of calls, 
especially during peak loads. It was decided to construct 
radio relay lines. German Alcatel SEL and Japanese 
Mitsui companies have delivered radio relay equipment, 
which the Tashkent communication specialists will 
soon assemble and put into operauon. The Tashkent 
interexchange ATS communications will be expanded 
by more than '40,000 channels. 


A combination of measures, implemented to develop 
communications in the republic, includes ongoing con- 
strucuon of two plants—at Tashkent and Urgench, 
where it is planned to manufacture products which com- 
municalion enterprises acutely need, and which are now 
imported with difficulty from other countries. Foreign 
investors will also be included in compleuon of these 
construcuion projects. 


All the toregoing to develop communications in Uzbek- 
istan was not easy: there were insufficient experience, 
personnel, and funds, but the Ministry of Communica- 
tions of Uzbekistan, Jespite the difficulties, 1s increasing 
the rates of “ce. elopment of communication networks, 
and 18 trying to increase to the maximum their effi- 
ciency. 


To achieve a multiple approach in solution of the prob- 
lems, Uzbek communication specialists have worked 
out a general plan for development of '-iecommunica- 
tions, have made available an international tender for 
the best suggestions in the strategy and tactics of com- 
pleting work in modernization of telephone networks, 
and have prepared proposals for introducing them into 
the national development and reconstruction program 
for electrocommunications devices, which the govern- 
ment is considering. 


Important work requires important efforts. True, not ev- 
erything has been accomplished. One would like to co 
more, better and more quickly. There are many prob- 
lems in operation, which 1s reflected in the quality of 
services. It is extremely difficult to start new construc- 
tion of communication facilities. We do not have our 
own funds, and regulation of tariffs for communication 
services will not solve our financial problems. Electro- 
communication equipment, and even more so modern 
equipment, is extremely expensive. However, 1t is im- 
possible to count on successful development of the re- 
public's economy without communication enterprises, 
which function on the basis of this equipment 


We feel that not only republic budget appropriations, 
but the funds from local budgets should he directed 
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toward implementation of large-scale projects to mod- 
ernize telecommunications in Uzbekistan. We are also 
counting on quota participation of interested organiza- 
tions in the projects, which will supplement the incom- 
ing credits of foreign countries and companies. 


Uzbek communication specialists are persistently assim- 
ilating leading technologies, and this boosts confidence 
in the fact that the national economy and the republic's 
people will soon achieve deserving and comfortable ser- 
vice. 


Synchronous Digital Hierarchy Network in St. 
Petersburg 

957A1157B Moscow ELEKTROSVYAZ in Russian 
May 95 No 5, pp 12-14 


[Article by V. V. Degtyarev, V. N. Koromyslichenko, 
V. V. Shmytinskiy: “Synchronous Digital Hierarchy 
Network in St. Petersburg"; UDC 621.395] 


{(FBIS Translated Text] It is now obvious to everyone 
that this was reinforced by the decisions of the State 
Committee on Electrocommunications (GKES) [1] that 
Synchronous Digital Hierarchy (SDH) equipment will 
become the basis for further development and improve- 
ment (i ussia’s primary communications network. The 
vigorous development of SDH networks throughout the 
world proved their significant advantages over digital 
networks based on traditional hierarchy, which has re- 
cently been called plesiochronous (Plesiochronous Dig- 
ital Hierarchy, PDH). 


A Synchronous Digital Hierarchy, being one of the most 
promising data transfer technologies, guarantees high 
quality and reliability of data exchange due to integra- 
tion of data transport processes with equipment diagnos- 
tic and digital flow control functions that are not present 
in existing traditional transmission systems. The distin- 
guishing feature of the SDH concept is the dynamic 
control of the digital information flow at the transport 
level and simplified access to component digital sig- 
nals at any point of the network, which permits one to 
reduce significantly the composition of equipment re- 
quired to construct communication networks. SDH tech- 
nology appeared on the world market of communica- 
tion apparatus at the boundary of the 1980's and 1990's 
and, due to its advantages, is rapidly spreading in the 
telecommunications networks of the developed coun- 
tries. 


There is no need to analyze the engineering principles of 
design of SDH apparatus, it is sufficient to cite previous 
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publications in ELEKTROSVYAZ (2, 3], where these 
questions have been considered in sufficient detail. 


The joint enterprise MAKOMNET, created by the 
Moscow Subway and the American Andrew Corpora- 
tion, was the organizer of Russia's first SDH network. 
This network is a ring structure, which encompasses the 
Capital through the tunnels of the circular subway, which 
emerges for several radii [4]. It has been operating for 
more than a year and provides high-quality and reliable 
communication channels to Moscow users. 


The second facility, designed on the basis of SDH 
apparatus, was a similar net in St. Petersburg— 
METROKOM [not further identified]. The tunnels 
that service the spaces of the St. Petersburg Subway 
were the base for constructing the communication 
network. The Andrew Company was the partner in 
developing the network, as in Moscow. The idea of 
Organizing a powerful SDH digital network for the 
city appeared in St. Petersburg at the very beginning 
of construction. Unlike Moscow, the METROKOM 
joint-stock company created in St. Petersburg laid fiber 
optic cable immediately in all subway tunnels, the 
length of the cable lines was more than 100 km, and 
the capacity of these cables is calculated for the distant 
far future (from 16 fibers at remote radii to 60 fibers in 
the central part of the city). 


Overall worldwide experience in laying cables in sub- 
way tunnels proves the high reliability of these lines. 
All connections of the construction lengths of the ca- 
ble were made at the stations to accelerate the process 
of construction, to enhance the reliability of the lines, 
and to facilitate subsequent operation and subsequent 
switching of them. 


The use of single-mode fibers with attenuation of no 
more than 0.4 dB/km on a wave length of 1,300 
nm permits reception of the signal with the necessary 
energy margin at any point of the network, locating 
the equipment only at traffic concentration points rather 
than at all stations. 


The topology of the network is a multiring structure, 
where the main stations of each rifig are concentrated 
at one point—in the network control center. This 
considerably simplifies the distribution and switching 
of digital channels between the rings during the first 
stage of development of the network. Moreover, ring 
structures are used both in the central part of the city 
and on the radii, since the given structure of multiplexer 
connection permits one to make not only the cable, 
but individual fibers and also the optical ports of the 
apparatus redundant. 
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Main Characteristics of Fiber Optic METROKOM 

Communications Network 

Length of cables in metro tunnels 105 km 

Capacny of cables 

im central part of city (max) 60 fibers 

at remote radii (min) 16 fibers 

Type of optical fibers single-mode 

Type of equipment to be used single digital hierarchy (SDH) 

Rate of digital signal transmission 155 Mbit/s 

Optical range 1.3 micron 

Main network interface primary digital junction of 2,048 kbiv’s (MKKTT G 703 GOST 
26886-86) 

Total capacity of network (calculated for main digital channel) more than 400,000 channel km 

Number of standard digital channels toward Moscow more than 3,000 








The equipment installed in the METROKOM network 
corresponds to international standards and has a certifi- 
cate of the Russian Ministry of Communications. The 
base transmission system of the network is apparatus 
of the first level of the SDH hierarchy of the North- 
ern Telecom Company, which transmits information at 
a digital signal transfer rate of 155 Mbit/s within the 
synchronous transport module (STM-1). The basis of 
any SDH network is multiplex equipment, which shapes 
the transport module, transmission of it over the line, 
ee eee See regeneration, and 

diagnostic functions. High-capacity 
pohnmny vel (622 Mbit/s), STM-16 (2.4 Gbit/s)) 
is usually selected for the main lines, but component 
flows at user concentration points, between which user 
access was possible only at the STM-1 level at the mo- 
ment the network was designed, must be selected for 
urban conditions. 


The main type of apparatus used in the network is 
the universal synchronous multiplexer S/DMS Transport 
Node 1X of the Northern Telecom Company, which 
fulfills all network node functions: input/output of 


component digital signals, multiplexing of them to the 


level of the STM-1 transport modules and vice versa, 
operative switching of flows inside the transport module 
and between them, and also reception/transmission of 
line signals from different directions. 


The multiplexer in the mode given for the given node, 
operative variation of the mode, control of transmission 
quality, switching the load flows and making the chan- 
nels redundant and making the most important multi- 
plexer devices redundant are configured at the program 
level from a local terminal or from the center of the 
monitoring and control system of the network (Telecom- 
munication Management Network, TMN). 


The multiplexers correspond in their technical capabili- 
ties to the general class of first-level multiplexers of the 
SDH hierarchy, the main network interface of which for 
interaction with a plesiochronous network is the stan- 
dard junction of the primary digital channel (PDC) of 2 
Mbit/s. The Northern Telecom Company is now ready 
to deliver STM-1 equipment, which inputs and outputs 
higher-speed digital signais (for example 54 Mbit/s), but 
the existing demand of users for this service is still very 
limited. 
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Main Characteristics of S/DMS Transport Node 1X 
Multiplexer 
Dimensions of rack 19-inch standard rack 1,800 mm high (corresponds to ETS! IES- 300-119 
standards ) 
of one set 526 by 450 by 250 mm 
Electric power 
voltage -40 to -72 V 
coasumed power not more than 118 V (fully equipped rack) 
General interfaces joim according to general MKKTT G.707, G.708, G.709, redesigned for G.781, 
G.782, G.958 equipment and redesigned for G.703 and G.957 physical interface 
Rate of incoming signals 
main version 2 Mbit/s (75 ohms), 2 Mbit/(120 Ohms) 
maximum number of flows 63 
additional versions (refined by order) 1.5 Mbit/s (100 Ohms), 34 Mbit/s (75 Ohms), 45 Mbit/s (75 Ohms), 155 Mbit/s 


(STM-1 electric and optical, G.957) 





Optical interfaces; STM-1 for short-medium range 









































main version optical (G.957/S-1.1) 

nominal rate 155,520 kbit/s 

operating wave length 1,310 am 

output power of transmitter 0 to -5 dB 

receiver sensitivity -34 GB at error factor of 1-108 (-10) 

additional versions (refined by order) STM-1 for long-medium range (1,310 nm, G.957/L-1.1), STM-1 for 
long-medium range (1,550 am, G.957/L-1.2), STM-4 for short-medium range 
(1,310 am, G.957/S-4.1) 

External synchronization interface corresponds to redesigned G.703 

Requirements of transmission quality 

synchronization frequency 2,048 kHz 

phase vibration (jitter) of incoming signals G.823, G.783 

jitter of STM-1 signals G.823, G.783 and G.958 

check of data transmission process G.784 and G.821 

check of errors G.821 








TN-1X multiplexers have removable panelized design, 
which permits configuration of the equipment in differ- 
eat combinations, as a function of the configuration of 
the network and of the needs of its users. The external 
appearance of the equipment, installed in the network 
nodes, with the exception of the power supply equip- 
meat, is presented in Figure | (not given). A rack where 
a cross and cable box are located (other versions are 
also possible), is mounted alongside the TN-1X rack, 
into which up to three sets of STM-1 equipment can 


be included. Moreover, the equipment that delivers the 
digital signal to the network users and the “last mile” 
transmission system are usually located on this rack. 
The METROKOM network is a completely fiber optic 
network; therefore, the “last mile” is also based on op- 
tical cables. 


Because of the variety of types of equipment, which is 
used on the remote end of the “last mile” for connection 
of user apparatus, the METROKOM network supports 
most interfaces, standardized by MKKTT [International 





is prohibied wit toe af On i! 














FBIS-UST-95-046 
29 November 1995 


Consultative Committee on Telephony and Telegraphy), 
and offers users flexible access to high-speed digital 
communicauion channels, guaranteeing high quality of 
Signal transmission independent of the distance between 
users, independent of electromagnetic effects and other 
interfering factors. The reliability of connections in the 
network under consideration is achieved by using or- 
ganizational and engineering solutions, commonly ac- 
cepted in worldwide practice, which include redundant 
ring cable structures, the modular principle of equip- 
ment design, a cross-switching protection system and 
automated checking and diagnostic system. 


Along with this, the network has high capacity and 
the possibility of a further increase of it. It is easily 
integrated with existing communication networks. The 
status of all network components is checked and diag- 
nosed by the built-in microprocessors and specialized 
software, and is under constant 24-hour observation of 
the Control Center. Remote dynamic reconfiguration of 
the network is provided in case of accidents, while re- 
taining existing communication channels. 


The SDH network equipment has not only rack sig- 
nalling and interfaces with the local terminal, but a 
channel that links it to the TMN control system—a very 
important part of the SDH network, which directly af- 
fects the reliability indicators, economy, convenience 
and technological effectiveness of maintenance. 


The TMN system is two-level in large networks: net- 
work component control level and network control level 
(Element Manager and Network Manager). 


The network is constructed on one level (Element Man- 
ager) during the initial phases of developing the SDH 
network, when there are a comparatively few number of 
multiplexers. All the necessary management functions 
are performed at this level in the METROKOM net- 
work. The user interface of the Element Manager level is 
a combination of graphic and alphanumeric data. Along 
with detailed data on the status and configuration of the 
network, an external view of the multiplexer and of the 
internal channel connections is presented graphically. 
Like most other users of the equipment, the Northern 
Telecom software was worked out for a SUN work sta- 
tion and is a flexible program package, which can be 
expanded not only by functions but by the number of 
users of the network components to be checked. 


The METROKOM network encompasses a large part 
of St. Petersburg and, because of the above qualities, 
and also because of the large potential capacity, can be 
considered as the real base for creating a primary fiber 
optic communication network for the city. Using the 
channels of this network opens up new possibilities for 
solving communication services integration problems, 
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information processing, development of municipal and 
departmental networks, expanding the range of services 
offered by communication enterprises, and complete 
satisfaction of the telecommunication requirements of 
banking and commercial structures. 


The METROKOM network for the St. Petersburg sub- 
way presents the opportunity to switch (o a new high- 
quality stage of development of the administrative and 
Operational communication system, to introduce mod- 
ern business and document communication devices, to 
modernize train traffic, diagnostic and emergency sig- 
nalling management systems, and also to modernize the 
passenger flow monitoring and management systems. 


SDH equipment, which utilizes the ring topologies of 
the network, permit one to create a modern primary 
network and to increase rapidly the number of con- 
necting lines between long-distance ATS, to enhance 
their quality and reliability, and to increase significantly 
the rates of digitization of secondary networks, having 
thus solved within the shortest deadlines one of the ur- 
gent problems of the city—establishing telephone com- 
munications. The losses of subscribers for calls in lo- 
cal and intercity connections are reduced considerably, 
since the vigorous development of communication en- 
terprises and commercial structure networks based on 
the existing local telephone network results in a deteri- 
oration of the quality of servicing the city’s subscribers. 
Moreover, the METROKOM channels can be used to 
connect the base stations of future mobile communica- 
tion stations. 


In the interests of urban services, administrative net- 
works can be created to transfer data of different lev- 
els of the hierarchy and of different designation. Be- 
cause of flexible organization, the network is ideally 
suitable to provide the telecommunication services of 
the large-scale measures implemented in St. Peters- 
burg. They primarily include international forums, ex- 
hibitions, conferences and sports competitions. Specifi- 
cally, METROKOM channels were used to connect lo- 
cal networks during the conference of the European Re- 
construction and Development Bank in April of 1994. 
METROKOM communication lines were made avail- 
able to relay television signals during the Goodwill 
Games. 


Dedicated high-quality communication networks that 
guarantee transfer of audio and video data in digital 
form, connection of corporate local networks, and also 
introduction of connecting lines between institutional 
ATS with high degree of data security, are being cre- 
ated for financial institutions, plants, mass information 
facilities and hotels. An example of creating dedicated 
information networks on the basis of fiber optic chan- 
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nels is the engineering solutions, implemented in the 
METROKOM network for banking institutions. 


The capacity of a PTsK (not further identified) of 2.048 
MbiU/s permits simultaneous data transfer between local 
networks and individual terminals, telephone and fac- 
simile communications, and also audio and video con- 
ferencing. Combining distribuied computer and com- 
munication resources (databases, network printers, elec- 
tronic male nodes, packet switching centers, and con- 
necting lines to urban telephone networks, and also 
long-distance and interna ial communication chan- 
nels) within a dedicated network permits an increase of 
their utilization efficiency, optimization of the need for 
outgoing and incoming communication lines and, thus, 
reduction of the expenses to pay for the telecommuni- 
cation services offered by communication enterprises. 


Unlike banking networks, created on the basis of ex- 
isting telephone and low-speed digital channels, the 
METROKOM network is the only one that provides 
real-time computer communications with ary interfaces, 
regardless of the distance of client users from each other. 
This permits a branched interbanking network to be or- 
ganized that utilizes to the maximum extent the infra- 
structure created already and that permits considerable 
expansion of the user capabilities by connection of high- 
speed, high-quality and secure fiber optic data transfer 
channels. 


It should be noted in conclusion that the METROKOM 
communication network, the controlling shares of which 
belong to the Petersburg subway, is part of a rapidly de- 
veloping digital fiber optic network stretching more than 
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1,000 kilometers that connects Moscow and St. Peters- 
burg with high-speed channels with a transfer rate of 
155 Mbit/s (see Figure 2) (not given). The RASKOM 
Joint-Stock Company, organized by the October Rail- 
way, the RAO (not further identified) “Vysokoskorost- 
nyye magistrali" and the Andrew Corporation joined 
the channels of two networks into a single fiber op- 
tic communication network. The digital networks of 
the two Russian capitals were connected on 5 April 
1994. The Moscow and St. Petersburg mayors opened 
a video conference on this day, at which the capabil- 
ities of Eastern Europe’s largest SDH network were 
demonstrated to specialists and representatives of busi- 
ness circles and the press. Working closely with differ- 
ent telecommunication companies, the METROKOM- 
RASKOM-MAKOMNET network has become a part of 
the worldwide digital communication system, offering 
users access to global telecommunications networks. 
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Effect of Nuclear and Coal-Burning Power 
Production Facilities on the Environment, With the 
Tripolskaya GRES and the Yuzhno-Ukrainskaya 
AES as Examples 

957A1052A Moscow ATOMNAYA ENERGIYA 

in Russian Apr 95 No 4, pp 228-233 


[Article by V. G. Baryakhiar, I. N. Vishnevskiy, G. 
N. Koval, Ye. V. Svarichevskaya, A. I. Kuzmina and 
I. V. Matyashchuk, Ukrainian National Academy of 
Sciences; UDC 612.014.4811] 


(FBIS Translated Text) Providing energy is a necessary 
condition for maintaining the level of economic devel- 
opment and of public health and welfare. This is why 
data on energy consumption are often an indicator of a 


country’s level of development. 


The Ukrainian national economy is characterized by a 
high level of consumption of energy resources. Thermal 
electric power stations make the main contribution to 
electric power production. Because of a sharp increase 
in fuel prices at thermal power engineering enterprises, 
changes began in recent years in the structure of energy 
consumption. Consumption of fuel oil and coal began 


growing in 1992 (coal comprises 60 percent of the 
total volume of fuel consumption today). A tendency 


toward decreasing consumption of oil and gas, which 
are imported into Ukraine, and correspondingly toward 
increasing consumption of local fuel resources has been 
noted in recent times. 


The reserves of bituminous coal in the Donets and 
Lvov-Volyna basins total 150.290 billion tonnes. The 
Dnepr brown coal basin has reserves totaling 9 billion. 
Oil deposits are located in three oil and gas-bearing 
regions—Western Ukrainian, Southern Ukrainian and 
Eastern Ukrainian. Long-range resources equal 125 
million tonnes, and current production reaches 4.9 
million tonnes per year. Gas reserves are over 4.1 trillion 
m?. In addition Ukraine possesses large reserves of oil 
shale (2 billion tonnes) and peat (3.5 billion tonnes). All 
of this set the stage necessary for further development 
of thermal power engineering in Ukraine. 


Nuclear power stations make a significant contribution 
to electric power production. There are 14 power blocks 
currently operating in the country at five AES [nuclear 
power stations}: Rovenskaya, Chernobyiskaya, Yuzhno- 
Ukrainskaya, Zaporozhskaya and Khmelnitskaya. Their 
contribution to the total volume of electric power 
production is around 30 percent. 


Thus thermal and nuclear power engineering are the 


most promising directions for development of Ukrainian 
power engineering. In this case we need to account for 
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the effect of these facilities on the environment and the 
people's health. 


The authors of this paper attempted to begin develop- 
ment of a procedure for comparative evaluation of the 
effect of nuclear and thermal power engineering facil- 
ities on the environment using the Tripolskaya GRES 
and the Yuzhno-Ukrainskaya AES as an example. 


The evaluations show that overall deterioration of health 
that may be attributed to power production based on a 
particular fuel source is only an insignificant part of 
deterioration stemming from other causes operating in 
society. A communication from an American technical 
academy studying risky decisions notes that people 
voluntarily subject themselves to the risk of driving, 
flying and smoking, which kill not less than one person 
for every 100,000 annually. Voluntary risk varies from 
4lb10° deaths per year (playing football in the USA) 
to 500!10° (smoking 20 cigarettes a day) and 2!b10? 
(riding a motorcycle). The risk of traffic accidents— 
5ib10° and of cancer—157!b10°—or cardiac diseases 
(infarction) —364b10°—is accepted without objection. 
In this case the risk associated with releases from an 
AES is estimated at 0.01fb10°, while that of releases 
from thermal coal-burning electric power stations is 
209 10° [1). 


In order to make an objective evaluation of the ecolog- 
ical safety of the fuel and energy complex, we would 
need to determine the risk associated with producing 
particular sources of energy. Analysis of the data shows 
that of all types of enterprises and facilities of the fuel 
and energy complex, thermal power engineering facili- 
ties, which use organic fuel to produce thermal and elec- 
tric power, have the most intensive and widest ranging 
effect on the environment. Thus, a 1 million kW coal- 
burning TES [thermal electric power station] annually 
burns 4-5 million tonnes of coal containing radioactive 
elements such as uranium, thorium and the products of 
their radioactive decay. Typical concentrations of ra- 
dionuclides in Ukrainian deposits are 1-2.5 gm/onne of 
coal for uranium, and 2-5 gm for thorium. It should 
be noted that contamination of the atmosphere by coal 
burning depends on the amount of radioactive isotopes 
the coal contains, its quantity, the burning procedure, 
and the procedure for trapping ash and other combus- 
tion products [2]. According to estimates of specialists 
(3) around 26 TBq of radioactivity are released by a 
coal-burning TES for every gigawatt of electric power 
it produces. Moreover, in contrast to an AES, a TES 
absorbs a sizable quantity of oxygen. 


Nuclear power stations are “cleaner” than thermal ac- 
cording to overall ecological indicators. Given their 
accident-free operation, the contribution to the effec- 
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tive equivalent irradiation dose created by technogenic 
releases is extremely small (up to 0.1 microsievert 
per year) [4]. However, over 150 incidents and acci- 
dents of varying degrees of complexity have occurred 
in 14 countries during the time of operation of nu- 
Clear power stations, accompanied by releases of nu- 
clear substances and, in some cases, human deaths [5]. 
The unprecedented disaster at the Chernobylskaya AES, 
which caused radioactive contamination of large areas 
of Ukraine, Belarus and Russia, significantly diminished 
the “authority” of nuclear power engineering. Conse- 
quently it would be impossible to realize the advantages 
of nuclear power engineering without first increasing the 
operating safety of its facilities. 


Ukrainian thermal power engineering facilities are char- 
acterized both by obsolete technology and by insuffi- 
ciently effective systems for removing sulfuric and ni- 
tric oxides from atmospheric releases. As a consequence 
of this, out of the 10.4 million tonnes/gm of toxic re- 
leases, over 3 millions tonnes/gm (or 30 percent) are 
credited to thermal power engineering facilities. In this 
case the releases of particular impurities by TES are 
674,000 tonnes/gm for dust, 1,932,000 tonnes/gm for 
sulfur dioxide, and 437,000 tonnes/gm for nitric oxides. 
The main contribution (85 percent) to these releases is 
made by 12 large thermal electric power stations. The 
remaining 15 percent of releases are credited to numer- 
ous industrial TETs [thermal electric power station] and 
boiler plants. 


The Gas Institute of the Ukrainian National Academy of 
Sciences had developed several thermocatalytic reactors 
removing toxic organic impurities from gases. Industrial 
manufacture of such units was organized at the Fastov 
Gas-Burning Instruments Plant. Such units remove up 
to 96 percent of impurities from gaseous releases. 


Introduction of new technology will make it possible to 
reduce the negative effects of thermal power engineer- 
ing facilities on the Ukrainian environment. 


Research Materials and Methods 


Gamma-Spectrometric, Radiometric and Ra- 
diochemical Methods of Evaluating Radioactive 
Contamination. Specimens from environmental ob- 
jects served as the research materials: earth, water, 
vegetation, bottom deposits, precipitation and settling 
dust—that is, objects that are contaminated by human 
technological activity and are links in trophic chains 
leading up to man. 

Earth samples were taken in accordance with the 
Methodological Recommendations for Evaluating the 
Radiation Situation in Population Centers in Zones of 
Radioactive Contamination With an Average Density of 
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Up to 5 Cikm? '"Cs, approved in 1992 by the Interde- 
partmental Commission on Radiation Monitoring of En- 
vironmental Contamination. Other natural objects were 
sampled and methods for determining the concentrations 
of radioactive elements in them were selected accord- 
ing to the Instructions and Methodological Directives 
on Monitoring Environmental Radioactivity (Moscow, 
Atomizdat, 1989) and the Methodological Recommen- 
dations on Public Health Monitoring of the Concentra- 
tion of Radioactive Substances in Environmental Ob- 
jects (Moscow, 1980). 


Earth samples were taken by a sampler with a square 
10x10 cm cross section to a depth of 10 cm. When 
necessary, samplers with a round 6.5-cm diameter cross 
section and a height of 30 cm were used. Earth was 
sampled in 5-cm layers to a depth of 20 cm to determine 
vertical distribution of radionuclides. The samples were 
transferred into polyethylene bags, into which data 
sheets indicating the time and place of sampling, the 
gamma-fadiation exposure dose rate etc. were also 
placed. 


Three to five samples were taken at each point in a 
"triangle" or “envelope” pattern | meter on a side. Prior 
to taking measurements, the samples were prepared in 
the laboratory by standard procedure. 


Water samples were taken from water basins in 50-liter 
plastic containers, allowed to settle for 2-3 days, de- 
canted, and acidified with hydrochloric acid to pH 2- 
3. Next the *Sr concentration was determined by ra- 
diochemical analysis using a hydroxide-carbonate pro- 
cedure. Radiometric measurements were made with a 
low-background unit. To determine organic components 
in water (0.5 liter sample volume), their concentrations 
were determined by special analysis after concentration 
by boiling (sensitivity 10°-10°” percent). Analysis for the 
conceniration of copper, lead, cadmium, mercury, beryl- 
lium, chromium and nickel was carried out by atomic 
absorption at a sensitivity of 10’ percent and a rela- 
tive standard ratio of 3 percent. Chloride and nitrate 
ions were determined potentiometrically at a sensitiv- 
ity of 10 g/kg and a relative standard ratio equal to 
8 percent. Sulfate ions were found nephelometrically at 
a sensitivity equal to 5O jg/kg and a relative standard 
ratio of 5 percent. Aromatic amines and phenols were 
determined by highly effective liquid chromatography 
and electrochemical detection. The volume of the water 
samples was 50 mi, and the weight of soil was 10 gm 
in a sample. Sensitivity of determining aromatic amines 
(amines, toluidines) was 0.4 jg/kg at a relative stan- 
dard ratio of 30 percent. Petroleum products in water 
and soil samples were recorded by IR spectroscopy us- 
ing a model 325 Perkin-Elmer instrument. 
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Bottom deposits were sampled to a depth of 150 mm 
by a special sampler with a 50 mm diameter. Three 
to five samples weighing from | to 2 kg were taken 
from each water basin. Prior to analysis the sample was 
carefully mixed, dried at room temperature to air-dry 
state, weighed, and placed in a Marinelli (transliteration) 
vessel for gamma-spectrometry. 


Vegetation was cut above the rootstock, washed with 
water to remove dirt, weighed, dried to air-dry state 
at room temperature or in a drying cabinet, and then 
carbonized and calcined in a muffle furnace at 350°C, 
ground, weighed, and sampled for analysis in the needed 
quantity. Vegetables and fruits were washed, cleaned, 
weighed, and grated in 1-5 kg quantities, and then han- 
died the same as the vegetation samples. Precipitation 
and settled dust were collected on specially designed 
collecting boards (plastic 40x40 cm trays) lined with 
filter paper moistened with a glycerin solution. Such 
boards were set out at the appropriate points for 2-3 
weeks, after which they were removed and replaced by 
new ones. Material collected in this fashion was sub- 
jected to laboratory testing. Water from the boards was 
evaporated, the dry residue was added to the main mass 
of the collected material, carbonized, and forwarded for 
radiometry to determine total -activity. Material col- 
lected at each monitoring point during the year was an- 
alyzed with a 7-spectrometer, and Sr was separated 
radiochemically. 


Spectrometers based on DGDK-140, -100V, -75, -63 
and -50 with a spectrometric rule, manufactured by the 
NOKIA firm, were used. Chemical beakers with 60, 
80 and 90 mm cross sections and Marinelli and Dent 
vessels and Petri dishes were used for measurements. 


The energy resolution of the detectors for the “Co 
1,332.5 keV line is 2.7-3.5 keV, and the absolute 
minimum detectable activity in relation to the 661.7 
keV line for measurements in a 3-liter Marinelli vessel 
after 6 hours is 2-4 Bq. The spectra were calculated, the 
lines were identified and radioactivity was calculated 
with AFORA analyzers and an Elektronika computer 
using a GAMMA program. Radioactivity was calculated 
using the formula A=S/7,J F(E)R exp{in(2)e/p]), where 
S—area of the peak of complete absorption of a 
‘-quantum; 7,—sample measuring time; /—absolute 
intensity of the line for the given isotope; F(E)— 
registration effectiveness at the given point for a given 
geometry; R—factor correcting for the density of the 
sample under analysis; exp{ln(2)</p}—factor correcting 
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for change in radioactivity over the time between 
sampling and measurement. 


Basic Results of the Research 


Radio- Situation in the Vicinity of the 
Yuzhno-Ukrainskaya AES. The AES is equipped with 
the VVER-1000 reactor. Its installed capacity is 4,000 
MW. Its effect on the environment during operation 
is characterized by the following values: average daily 
release of inert gases through vent tube—4.11b10'* Bq 
(1,115 Ci); °"I—S.4110" Bq/day (1.47 mCi/day); long- 
lived aerosols—2.3Ib10* Bq/day (6.22 mCi/day). The 
basic components of land and water systems were 
sampled and their radionuclide concentrations were 
subjected to -y-spectrometric and radiochemical analysis 
at selected observation points within the 30-km zone 
of the AES. The surface contamination density of 
earth is presently 1,502 +/- 760 Bq/m? for '’Cs and 
1,544 +/- 450 Ba/m? for Sr, and it is chiefly the 
result of the accident at the Chernobylskaya AES, and 
of global fallout. Because waterways (the Southern 
Bug and Arbuzinka rivers) are one of the main ways 
that radioactive contamination spreads from a station, 
radioactive contamination upstream and downstream on 
these waterways was studied in order to determine the 
influence of the AES on the environment (see table). 


Measurements of the concentration of '’Cs in earth, 
vegetation, water and bottom deposits did not reveal a 
significant difference in the indicators for radioactive 
contamination upstream or downstream along the indi- 
cated rivers, which is an indication that discharges of 
radionuclides by the station into the hydrosphere have 
an insignificant effect. 


More-detailed analysis of the concentration of '’Cs in 
earth samples in population centers located different dis- 
tances from the AES shows that there is a tendency for 
its concentration to increase near be station, which may 
be attributed to its operation, since contamination of the 
investigated territory by global fallout was uniform, and 
the effect of the accident at the Chernobylskaya AES 
was insignificant. 


Retrospective analysis of the principal indicators of the 
radiation and hygienic situation in the pre- and post- 
startup periods revealed an insignificant increase in the 
parameters, which is an indication that under accident- 
free conditions, operation of the AES is relative safe 
ecologically. 
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seoematen 2: 


Basic Radio-Ecological Indicators in the Pre- and Post-Startup Period in the Vicinity of the Yuzhno-Ukrainskaya AES 



























































Averages 
Parameter 1978-1980 1990-1994 
Gamma-background level, ,«R/hr 15.9 +/- 0.7 16.0 +/- 1.2 
Mean anaual external irradiation dose received by terrain: 
surface comtamination density of earth by, Bq/m’: 
Cs 1047 +/. 357 1502 +/- 760 
Sy 828 +/- 330 1544 +/- 450 
relative activity of vegetation, Ba/kg: 
Cs 4.30 +/- 0.80 12.25 +/- 2.50 
Sr 3.20 +/- 0.70 9.50 +/- 3.00 
relative activity of water, Ba/liter: 
159Cs 0.01 +/- 0.05 0.03 +/- 0.01 
Sr 0.02 +/- 0.01 0.02 +/- 0.01 
relative activity of bottom deposits, Ba/kg: 
ICs 3.00 +/- 0.60 15.20 +/- 3.20 
Sr 2.10 +/- 0.40 4.80 +/- 1.30 
relative activity of algae, Bo/kg: 
NC, 2.10 +/- 0.60 
Wg, 5.60 +/- 3.00 











Situation in the Vicinity of the Tripol- 
skaya GRES. Dust and smoke releases contain various 
metals and their chemical compounds, and oxides of 
nitrogen, phosphorus, chlorine, fluorine etc. Soils rich 
in colloids (clay) and humus are able to accumulate 
heavy elements. The vicinity of the Tripolskaya GRES 
is dominated by heavy leached and podzolized cher- 
nozem soil. The humus content is 3-10 percent, and 
the pH is 5-7. Humic acids are a component of humus. 
The overwhelming quantity of organic matter in surface 
waters (up to 60-80 percent) consists of humic sub- 
stances, which are biochemically stable colored poly- 
functional compounds predominately of high molecular 
weight possessing the properties of weak acids. In order 
to determine contamination of the environment around 
the Tripoiskaya GRES in the course of its operation, 
soil, vegetation and water were sampled in population 
centers in which the greatest contamination by the sta- 
tion's smoke is possible according to the wind rose. 


The concentration of organic matter in soil, vegetation 
and waier samples was basically determined by break- 


down of humic substances and on the basis of those or- 
ganic compounds which lead to formation of both humic 
and fulvic acids in them. The determined concentration 
of organic matter did not exceed maximum permissible 
values: aromatic amines <0.5 jg/liter, aliphatic amines 
<0.02 yg/liter, phenol and chlorophenol <0.1-0.2 yg/ 
liter. The only factor responsible for the station's real 
contamination of the environment by organic matter was 
petroleum products discovered in samples of process 
water in places of water intake and discharge (0.05-0.19 
mg/liter). 


Analysis for the content of microelements in addition 
to those determined by the chemical laboratory of the 
Tripolskaya GRES showed that their content does not 
exceed the maximum permissible concentration—10*- 
10° mg/liter. The results of analyses for nitrates, chlo- 
rides and sulfates showed that the concentration of NO, 
is 20 mg/liter, that of Cl is 15.6 mg/liter, and that of 
SO,* is 19.2 mg/liter. In order to study the distribution 
of microelements and organic matter in heterogeneous 
systems (snow-soil), snow was sampled in the same 
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population centers of possible contamination by the sta- 
tion’s smoke releases in accordance with the wind rose. 
The results showed that snow accumulates microele- 
ments and petroleum products, and that this hapy as in 
all probability owing to smoke releases by the -.ation, 
although their content is significantly lower than in soil 
(petroleum products were less than 0.05 mg/liter). The 
content of inorganic compounds in snow (10°-107 mg/ 
liter) cannot have significant influence on their accu- 
mulation in soil. Analysis of the experimental results 
for the content of organic matter and microelements in 
soil, water and vegetation in comparison to maximum 
permissible concentrations indicates 1 \at in the course 
of its operation, the Tripolskaya GRES does not have 
a critically deleterious effect on the ecological situation 
of the environment in the vicinity of its operation, be- 
cause their concentration is 2-3 times or more below the 
maximum permissible concentration. 
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{[FBIS Translated Text} Sizable amounts of highly 
and moderately active radioactive wastes have now 
accumulated on Ukrainian territory. They include spent 
nuclear fuel, production wastes from nuclear power 
stations, and fuel-containing mass and other wastes in 
the damaged power block of the Chernobyliskaya AES. 
The total amount of wastes awaiting disposal is around 
60,000 tonnes. 


Wastes present a real and potential danger to man and 
the environment. Scientific research targeted on their 
isolation was started in Ukraine in 1993. Ukrainian 
territory was analyzed from the standpoint of waste 
burial. Three geological regions suitable for burial were 
selected—the Ukrainian shield, the Dnepr-Donets de- 
pression, the northwestern part of the Donets Basin, 
and conditionally the Volyna-Azov plate. Three favor- 
able types of geological formations were identified— 
crystalline, clayey and salt-bearing. 


Zones suitable for waste burial were identified in these 
regions as a result of regional research. 


Potential burial sites were selected in the identified 
zones in subsequent stages. Four sites were selected 
within the bounds of the Ukrainian shield on the 
Korostenskiy plutonic mass (Zhitomir Oblast), and eight 
salt domes best suited for waste disposal were identified 


in the Dnepr-Donets depression. 


Special geological explorations aimed at studying these 
sites will be conducted in the next stage. After that they 
will be ranked on the basis of an analysis of the data, 
and the most promising of them will be identified. The 
basic procedural questions will be subjected to concep- 
tual analysis concurrently. Possible ways of preparing 
radioactive wastes for removal from storage facilities 
have been identified. 


The International Conference “Isolation of Radioactive 
Wastes in Geological Formations” was conducted in 
Kiev in September 1995. The suitability of organiz- 
ing joint scientific research and experimental design 
work on this problem, and in particular, study of the 
conditions of waste disposal in geological formations, 
was noted in the conference's resolution. A multilateral 
project was organized on the basis of the conference 
resolution. 


Experience in conducting the scientific research shows 
that Ukraine possesses a scientific and technological po- 
tential adequate to the tasks associated with building 
facilities in which to isolate wastes in geological for- 
mations. 
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International Cooperation of the Atomic Reactor 
Scientific Research Institute in Nuclear Power 
Engineering and Technology 

9S7A10S2C Moscow ATOMNAYA ENERGIYA 

in Russian Apr 95 No 4, pp 243-247 


[Article by Article by V. B. Ivanov, State Scientific 
Center of the RF Scientific Research Institute of Atomic 
Reactors; UDC 341.1 621.039.5) 


(FBIS Translated Text] Experience has shown that the 
safety of production operations utilizing nuclear tech- 
nology depends chiefly on the following factors: the 
quality of plans and the degree of substantiation of prin- 
ciples and operating conditions embodied within them; 
the quality of equipment manufacture and of construc- 
tion and installation work; the quality of equipment op- 
eration; the qualifications of the personnel, and the qual- 
ity of their support systems. The list of factors basic 
to the safety of nuclear technology is often limited to 
his, which I believe is incorrect. Safe operation, and 
all the more so modernization and development of nu- 
Clear power engineering facilities and technology de- 
pend significantly on how well such operation is scien- 
tifically substantiated, and how deeply solutions to aris- 
ing problems are substantiated (theoretically and exper- 
imentally). This sort of scientific substantiation requires 
presence of the corresponding experimental base: re- 
search reactors with which to make radiation tests on 
materials and structures; a set of shielded chambers 
in which to conduct post-reactor research on irradiated 
articles; an infrastructure supporting transportation of 
radioactive structures, storage or burial of radioactive 
wastes cic. 


Maintaining such research centers requires considerable 
resources, and is burdensome even to countries with a 
developed and stable economy, which is why effective 
utilization of the experimental base is extremely urgent. 


Experimental Possibilities of the State Scientific 
Center of the RF Scientific Research Institute of 
Atomic Reactors 


Materials and structures can be irradiated in five re- 
search reactors: SM, MIR, RBT-10 (two reactors), RBT- 
6 and two nuclear power station prototypes—BOR-60 
(with a fast reactor) and VK-50 (with a boiling-water 
reactor using natural circulation). The SM reactor con- 
tains seven irradiation cells in the core with a maximum 
neutron flux density of 5 x 10*° sec x cm*. The MIR 
has 11 cells. Several water and boiling-water loops, a 
steam-water loop and a gas loop are currently operat- 
ing in it. The SM and MIR reactors basically support 
all possible radiation testing of materials and structures 
(fuel assemblies, fuel elements) up to their seal failure, 
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and their behavior in emergency conditions. Pool-type 
RBT-10 and -6 reactors with a neutron flux density of 
up to 10 sec'x cm* are used for long-term tests pri- 
marily on steel body-plating under precisely regulated 
irradiation conditions. 

All of the listed reactors are also used to generate iso- 
topes, including a wide range of transuranium elements 
up to einsteinium and sources of all types of radiation 
with high specific activity used in medicine and indus- 
try. 

Fuel and structural materials for fast reactors are tested 
in the BOR-60, which has a neutron flux density of up 
to 3 x 10'5 sec'x cm? and over 100 cells for irradiation 
in a reflector. 


Post-reactor research on articles or materials irradiated 
in the institute’s research reactors or any other reactors 
is carried out in a materials technology laboratory 
possessing around 50 shielded chambers and equipment 
supporting research on full-scale fuel assemblies and 
fuel elements of all types of reactors besides the 
RBMK. The laboratory has available the entire set 
of necessary nondestructive and destructive research 
methods, making it possible to determine the causes of 
fuel abnormalities or fractures. 


There are considerable technological possibilities for 
refabricating fuel elements out of irradiated standard 
elements, making it possible to substantiate maximum 
fuel depletion or behavior in accident situations by 
further irradiation in research reactors. The shielded 
chambers contain test beds for high-temperature testing 
of irradiated fuel. 


There is a huge complex of shielded chambers in the 
radiochemical laboratory, allowing testing of irradiated 
fuel processing procedures. It also permits general study 
of methods for handling radioactive wastes. The work of 
isolating isotopes and manufacturing radioactive sources 
is also carried on in this laboratory. The procedures of a 
closed fuel cycle using power-generating plutonium can 
be studied in a special experimental-industrial complex 
possessing the shielded chambers and equipment neces- 
sary for this. 


An experimental radioactive waste burial shop supports 
research on and the procedures of collecting, transport- 
ing and preparing wastes of all types for storage and 
burial. 


Thus the institute’s experimental base permits solution 
of the main problems arising in scientific support to op- 
eration of facilities of the nuclear power engineering 
complex, development of new plans, licensing, verifica- 
tion of calculated programs, and so on. 
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The basic resources of the institute’s research complex 
are currently valued at around $200 million, and annual 
expenditures to support normal work of the facilities are 
around $10 million. 


In addition it should be considered that the complex is 
serviced by 3,000 highly qualified specialists, including 
around 800 scientists and engineers, and over 120 
candidates and doctors of sciences. Understandably, 
training and preparation of specialists and creation 
of normal living conditions for them also require 
considerable time and resources. 


It is evident from this how difficult and expensive a task 
it is to create and maintain an experimental base solely 
for solving the problems of reactor-oriented materials 
technology. Because such a base is so unique, it is not 
an easy thing to find additional work of any kind that 
could bring in additional funds. 


The sole solution to this problem might be to organize 
mutually advantageous international cooperation, under 
which the possibilities of a center such as the Scientific 
Research Institute of Atomic Reactors could be utilized 
by firms of different countries finding such scientific 
cooperation to be necessary. 


Examples and Results of International Cooperation 


One of the indicative examples of international scien- 
tific cooperation is research on spent fuel assemblies 
from the first block of the Zaporozhskaya AES. Prob- 
lems in the work of controls of the reactor control 
system begin appearing in the second half of 1992 at 
some VVER-1000 blocks undergoing a three-year fuel 
reloading campaign. Such problems were revealed at 
Russian and Ukrainian nuclear power stations by 1994, 
requiring restriction of operating conditions. To clarify 
the causes of such problems, two fuel assemblies were 
transported from the Zaporozhskaya AES to the Scien- 
tific Research Institute of Atomic Reactors, where they 
were researched. The cause was revealed, and the ele- 
ments that had to be eliminated from the design were 
determined. Only this kind of cooperation was able to 
solve this problem in the situation as it was, because our 
country has the equipment for studying fuel assemblies 
from the VVER-1000, which not a single European hot 
laboratory possesses, the transport operations have been 
worked out, and the cost of the research is significantly 
lower. 


Korpus, a unique testing unit making it possible to irra- 
diate specimens of steel body-plating under conditions 
very precisely replicating the corresponding perameters 
of the shells of the VVER-440 and -1000, is operating 
in the RBT-6. A special experiment is currently being 
conducted jointly with the Kurchatovskiy Institut Rus- 
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sian Scientific Center to substantiate licensing of anneal- 
ing of the VVER-440 shell in Finland. In addition the 
test results will make it possible to determine the shell’s 
Operating conditions after annealing more precisely, and 
the possibilities for lengthening its life. Such data may 
be useful to all interested operating organizations. 


As we know, possibilities for creating an operation pro- 
ducing fuel and reactor control system rods for oper- 
ating nuclear power stations equipped with the VVER 
are being discussed. If such an operation is created, the 
Scientific Research Institute of Atomic Reactors will 
also most likely conduct research on irradiated assem- 
blies and hafnium reactor control system rods, which is 
necessary for licensing, and provide scientific substanti- 
ations to causes of damage, because it was here that the 
radiation parameters of VVER fuel and hafnium absorp- 
tion rods underwent substantiation. Otherwise either a 
Similar center will have to be created, or the services 
of hot laboratories in France, Great Britain or Sweden 
will have to be sought, which would significantly in- 
Crease total outlays. SM and BOR-60 reactors are used 
to substantiate the radiation parameters of the maieri- 
als of thermonuclear reactors. This work is based for 
the most part on international cooperation; therefore if 
Ukraine is to sign on to the CIS program in parallel 
with Russia, assuming the governments of these coun- 
tries deem this suitable, our participation in supporting 
the corresponding reactor base will once again be re- 
quired. 

It should be noted on the whole that reactor materials 
technology cannot exist and develop without an exper- 
imental base of the appropriate level, meaning that any 
Staie using nuclear technology will have to solve the 
problem of finding such a base. 


Although production of radionuclides in the form of ra- 
diation sources or preparations is not generally a sub- 
ject for cooperation, it does bring noticeable benefit in 
international contacts. The Scientific Research Insutute 
of Atomic Reactors basically specializes in production 
of radionuclides that cannot be produced anywhere else 
due to the absence of high-flux reactors. The institute 
is generating “Cf, and radionuclides with record-high 
specific activity—for example '*Sb (up to 40 Ci/gm), 
'3Gd (up to 70 Ci/gm), Se, '°Tm, 'Ir (up to 800 Ci/ 
gm) and '"Yb (up to 1,000 Ci/gm). 


A noticeable proportion of the sources and preparations 
are used in medicine. Neutron sources based on *“Cf are 
used to treat malignant tumors, and cobalt and indium 
sources are used for similar purposes. Gadolinium 
sources are widely used in diagnosing bone diseases, 
which strike from 10 to 20 percent of the population 
Almost all of these products are supplied to Great 
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Britain, Germany, France, the USA, China, Poland, 
Czechia and other countries of the far abroad. A small 
proportion of the “Co medical sources have been sold in 
Belarus (Grodno) and Ukraine (Krivoy Rog), but due to 
complications in the mutual relations between countries, 
it has been almost a year since finished products have 
been sent to the Gorlovka Cancer Clinic and orders from 
Uzbekistan, Moldova and Azerbaijan have been filled. 


Radiation sources for industrial use (californium for 
geology and petroleum industry and for nondestructive 
control, elemental analysis based on selenium, iridium 
and cobalt for fault detection in welded seams, and 
ytterbium to control light alloy articles) are hardly 
being supplied at all to the CIS after the USSR’s 
disintegration, except to Russia, although they are used 
extensively in other countries of the world. 


The Scientific Research Institute of Atomic Reactors 
irradiated yttrium and carried out post-radiation tests 
on it using an yttrium source designed by specialists 
of the Kharkov Physical Technical Institute. Efforts 
to create a procedure for treating some forms of 
myocardial infarction are being carried on with the 
participation of Swiss surgeons. In the opinion of the 
Swiss specialists this is a unique procedure with a 
good future. Interaction among specialists from Russia, 
Switzerland and Ukraine made it possible to carry out 
the assigned tasks efficiently and relatively cheaply. 


There can be no doubt that cooperation in the production 
of isotope products and providing radiation sources for 
industrial apparatus and equipment are advantageous 
to all countries; consequently this form of activity of 
nuclear scientific centers must also become an object of 
serious consideration. 


Cooperation with the Republic of Kazakhstan on ster- 
ilizing medical instruments manufactured by a plant in 
Paviodar began in 1995. Gamma-radiation from cobalt 
sources manufactured in the institute is used for ster- 
ilization. Considering this fact, and the fact that per- 
sonnel operating the sterilization unit are also working 
in parallel in other projects, the prices are much lower 
and the professionalism of the work and its quality are 
higher. This unit can accommodate additional products 
from anyone needing its services. There are some ideas 
about how to significantly reduce the cost of steriliza- 
tion, but they require investments, which will provide a 
fast return. 


Finally, the procedures of manufacturing fuel, of pro- 
cessing it after irradiation, of handling wastes, and so 
on are being studied at a rather high level. Such work is 
being conducted on a mutually advantageous basis with 
Japan (the fuel cycle of fast reactors), France (reuse 
of weapon-grade plutonium) and Germany (burial in 
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deep geological formations). The question of cooper- 
ating with firms in Great Britain is being discussed. 
The Scientific Research Institute of Atomic Reactors is 
cooperating with Germany in the creation of a training 
center for research reactor control personnel. This is 
extremely necessary as a means of maintaining the 
corresponding level of safety of personnel working with 
research reactors built 25-30 years ago and as a means 
of training personnel for nz. 'ly built reactors. 


These examples demonstrate the need for imparting in- 
ternational status to large scientific centers supporting 
nuclear technology. On one hand a country participat- 
ing in an agreement of this kind would be guaranteed the 
Opportunity to order and carry out the necessary tests, 
and on the other hand the financial burden of maintain- 
ing the performance and level of the experimental base 
could be shared. 


Analysis of the Accident at the Second Power Block 
of the Chernobyiskaya AES Caused by Insufficient 
Replenishment of the Reactor’s Cooling Loop 
957A1052D Moscow ATOMNAYA ENERGIYA 

in Russian Apr 95 No 4, pp 249-255 


[Article by V. N. Vasilchenko (Chernobylskaya AES, 
Ukraine), A. Ya. Kramerov, D. A. Mikhaylov (Kur- 
chatovskiy Institut Russian Scientific Center) and A. P. 
Nikolayeva (All-Russian Scientific Research Institute of 
Nuclear Power Stations); UDC 621.039.58] 


([FBIS Translated Text) The accident in the second 
power block of the Chernobylskaya AES occurred on 11 
October 1991 because turbogenerator TG-4, which was 
to be taken off line for repairs, underwent unsanctioned 
connection to the power network (in an unanticipated 
asynchronous motor mode), leading to a major fire in 
the machine room and subsequen' failure of systems 
important to safety and supporting normal reactor cool- 
down: primarily failures of feed and emergency feed 
pumps, and of control of the BRU-B valve, which 
regulates steam discharge during cool-down. 


According to the International Nuclear Event Scale 
(INES) this is a level 2 event—an “incident,” while ac- 
cording to operational breakdown categories (AS-PNAE 
G-12-005-91) it is a "POS incident” with insignificant 
radiation consequences [1]. It was determined to be a 
fault in the electrical part of the block, causing a fire in 
electric generator No 4 followed by breakdown of safe 
Operating conditions. 


Radioactive aerosols were released into the atmosphere 
after roofing materials containing traces of contaminants 
from the 26 April 1986 accident at the fourth power 
block caught fire. The release amounted to 3.61b10° Ci. 
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The total release during the incident was 1.41b10° Ci, 
and it did not exceed the permissible daily atmospheric 
release. Personnel were not exposed to radiation above 
permissible control levels. The 63 operating personnel 
and firefighters who helped to put out the fire received a 
dose from 0.02 to 0.17 rems, which does not exceed the 
permissible 2-week dose. Contamination of the surface 
of production areas as a result of the fire varied from 
20-100 to 30-400 (-particles/cm*hmin, which did not 
exceed the level permissible for normal operation— 
2,000 8-particles/cm*fbmin. Additional contamination of 
territory within the bounds of the nuclear power station 
and beyond it was not detected within the sensitivity 
limits of the modern dosimetric and +-spectrometric 
apparatus employed [1]. 


The sequence of events during the incident was as 
follows. The power block was being raised to its 
installed capacity after 2 months of major preventive 
repairs. The heat output was 1,570 MW (50 percent 
of the reactor’s thermal capacity). One of the block’s 
turbogenerators—TG-3 with a capacity of 425 MW— 
was operating. The power block's second turbogenerator 
(TG-4) was being run down for repair of the combined 
separator and steam heater (SPP-44). 


At 1946 hours, TG-4 was disconnected from the net- 
work by air circuit breaker VP11. Twenty-four minutes 
after disconnection, TG-4, which had a rotor rpm of 
50, connected to the network in response to a false sig- 
nal and went into unanticipated operation as an asyn- 
chronous electric motor. VP11 was switched on due to 
loss of insulation between the controlling cable con- 
ductor by which the block’s control panel is connected 
to circuit breaker VP11, and the signal conductor by 
which a signal showing air circuit breaker VP11 to be 
off is transmitted to the block’s control panel. Both 
conductors—controlling and signal—are housed in the 
same cable. This was a case of a cable assembly de- 
fect compounded by a design error—locating the elec- 
tric signal conductor together with the control conductor 
in the same cable. The design did not foresee a way to 
protect the turbogenerator from connection to the net- 
work during run-down of the rotor. The VP11 switched 
on three times, with two disconnections occurring in be- 
tween. TG-4 was disconnected from the network at the 
Lesnaya electric substation by current protection. 

The turbogenerator remained in “motor” operation for 
around 30 sec. Asynchronous acceleration of the turbo- 
generator’s great inertial mass led to transfer of a large 
amount of energy to the rotor, causing breakdown of 
the bearings of TG-4's shaft and seal failure of the gen- 
erator’s end gaskets, and as consequence of this, ejec- 
tion of oil and hydrogen and their ignition in air. The 
burning oil ignited the roofing material of the machine 
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room, the structures of which became overheated and 
collapsed, including onto the location of feed pumps 
and emergency feed pumps. 


Upon learning of the fire in the machine room the 
operator pressed the AZ-5 emergency safety system 
button, and the reactor stopped. A decision was made 
to cool down the KMPTs [transliteration; a circulating 
loop?) at an emergency rate of 30°C/hr. 


Of the two operating feed pumps, one was disconnected 
according to regulations in response to activation of 
AZ-5, while the second operated for 8 minutes, after 
which the water level in the steam-and-water separating 
drums reached the upper danger value, and an attempt 
was made to switch the working feed pump to the 
recirculating loop, but because its pressure valve would 
not close, the only working electric feed pump had 
to be disconnected. The water level in the separating 
drums began dropping. An attempt was made to close 
the BRU-B valve, but because of failure of its control 
system this could not be done. Cool-down of the block 


continued at emergency speed. 


The level in the separating drums dropped to the emer- 
gency safety system’s activation value, and continued 
to fall. Approximately an hour after activation of AZ- 
5, the personnel were able to connect one electric feed 
pump, which worked for 8 minutes and reestablished the 
required water level. When the pump was transferred to 
recirculation mode due to failure of control of the pres- 
sure shut-off valve, the feed pump was disconnected. 
After messages indicating smoke build-up in the vicin- 
ity of the manifold of the electric feed and emergency 
feed pumps reached the block’s control panel, the elec- 
tric circuits of the pumps were disassembled. 


Three hours after the emergency began, control over 
the water level in the separating drums was lost. By 
this time the pressure in the loop was reduced to 
below 1 MPa, which made it possible to supply water 
from the condensate pumps. It should be noted that 
approximately 2 hours 10 minutes after the accident 
began, replenishment of the hydrostatic bearing header 
by the hydraulic seal pumps of the main circulating 
pump was activated. Although the main circulating 
pump’s hydraulic seal pumps have an overall discharge 
of 300 tonnes/hr, the throughput of the line between 
the hydraulic seal pumps and the hydrostatic bearing 
header is limited to 30 tonnes/hr. In addition water is 
designed to pass from the hydraulic seal pumps through 
the hydraulic seal on the shaft of each main circulating 
pump to the KMPTs at a rate of 8 tonnes/hr—that 
is, water was supplied to the loop in the course of 
emergency cool-down at a rate of not less than 60 
tonnes/hr. However, the drop in the water level in the 
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separating drums showed thai replenishment of the loop § emergency instructions foresee supply of water to the 
by the hydraulic seal pumps cannot compensate for © KMPTs by low-pressure pumps, for example pumps of 
loss of heat-transfez agent to evaporation (dumping of _ the condensate deaeration channel. 

steam through the BRU-B), brought about by factors 

such as residual energy release from fuel, transfer Of At least one main circulating pump was operating in the 
heat accumulated in the reactor’s structural elements girection of the reactor during emergency cool-down, 
(the graphite pile makes the largest contribution among — which ensured dependable cooling throughout the entire 
them), and boiling of saturated heat-transfer agent with —_ process. A check of the condition of the core after the 


pressure. After water was supplied from the 
condensate pumps, the water level in the separating 
drums was restored to normal. 


the loop is low, they are regulated by partially closing 
the pressure gate valves. Neither the design nor the 


accident did not reveal an increase in activity, indicating 
that overheating and additional leaking of fuel elements 
did not occur. The reactor’s design safety limits were 
not exceeded, although the conditions of safe operation 
were violated. 


Table 1 gives the sequence of events (in abbreviated 
form) during the incident. Figure 1 shows curves 
describing change in water level in the separating drums 
of the right and left loops of the KMPTs and pressure 
in the KMPTs during the accident [1). 





Table 1. Sequence of Events of the Incident in the Second Power Block of the Chernobyiskaya AES 















































Time from Activation ef AZ-S, sex Event 

0 AZ-5 activated by operator's switch in response to fire alarm. 

120 Commaad issued for emergency cocl-down at a rate of 30° fr (through the BRU-B) 

180 One of two operating electric feed pumps disconnected according to regulations 

$40 Forced disconnection of second operating electric feed pump due to growth of water level 
and failure of its pressure gate valve to close 

3480 One of three main circulating pumps supporting each loop of the KMPTs is disconnected on 
each side according to regulations 

3600 Unsuccessful attempt to disconnect the emergency electric feed pump APN1. Connection of 
APN2 followed by disconnection due to absence of pressure in the manifold at normal 
motor current. Connection of one electric feed pump and replenishment of separating drums 
to upper emergency level setting 

4080 Forced disconnection of only working electric feed pump due to failure of its pressure gate 
valve to close 

474 One of two operating main circulating pumps disconnects due to disconnection of back-up 
feed assembly 

4920 Symmetrical main circulating pump of second loop disconnected according to regulations 

7740 Water fed from hydraulic seal pumps of main circulating pump to hydrostatic bearnng 
manifold. KMPT* replenishment carcuit created with condensate pumps 

7860 BRU-B 60 percent open, fails to close 

10920 Loss of control of water level in separating drums 

11640 Control of water level in separating drums restored on reactors right side 

13440 Coatrol of water level in separating drums restored on reactor's left nde 








Note: Times arc based on data from operating log. 
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Figure 1. Parameters of the KMPTs During the 
Emergency: solid curve—water level in separating 
drums of left half of KMPTs; broken curve—water 
level in right half; dot-dash curve—pressure 


Key: 1—sec; 2—bar 


Thus standard and emergency KMPTs replenishment 
sources periodically failed in this accident. Loss of 
control over the level in the separating drums indicated 
that the circulating loop was undersupplied. 


Superimposition of failures in different systems operat- 
ing during normal operation and important to safety, and 
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in safety systems, including ones that significantly af- 
fected development of the emergency process, occurred 
in the accident: control failure of the BRU-B; control 
failure of pressure gate valves on electric feed pumps; 
failure of connection of emergency feed pumps; failure 
of gate valves to open on uncharged fire sprinkler pipes 
in row A of the machine room roof, which negatively 
affected cooling of the roof’s load-bearing elements dur- 
ing the fire. Some of these failures could be considered 
to be independent, determining complete or partial loss 
of the corresponding safety function. Following the def- 
initions of OPB-88, this incident may be considered to 
be an emergency situation evoked by an unforeseen (not 
foreseen by the design) initial event (connection of the 
turbogenerator to the network during run-down), which 
was accompanied by independent failures of safety sys- 
tems and incorrect actions (mistakes) by personnel. 


The process was modeled at different capacities (50, 
70 and 100 percent of nominal) and different cooling 
rates (10 and 30°C/hr) using a RELAPS/mod3 program 
in order to analyze the possible consequences of the 
accident, should replenishment have been insufficient 
(2). It was assumed that replenishment by electric feed 
and emergency feed pumps ceased completely after 
correction of the dip in water level in the separating 
drums following reactor shut-down. Replenishment of 
the loop through the seals of the main circulating pump 
(60 tonnes/hr) was left intact. The examined states are 
listed in Table 2. 





Table 2. List of States Associated With Insufficient Replenishment Simulated With RELAPS/mod3 























State Number Initial Capacity, Percent of Nominal Cooling Rate, °“C/hr 
l 50 30 
2 $0 10 
3 70 30 
"i 70 10 
5 100 30 
6 100 10 











The goal of the study was to determine the optimum 
cooling rate, on the condition that replenishment of 
the loop through the hydrostatic bearing manifold is 
organized by the one-thousandth second after activation 
of AZ-5. State | simulated the sequence of events 
of the accident (in accordance with data in Table 2) 
and revealed good consistency between the calculated 
parameters and those recorded during the accident. 


Figure 2 shows change in water level in the separating 
drums at an initial capacity of 50 percent of nominal 
with a cooling rate of 10°C/hr. It is evident that after 
the first dip in the water level in the separating drums, 
caused by activation of AZ-5 and by replacement of 
steam in steam-water lines by water coupled with an 
abrupt decrease in steam generation in the reactor fuel 
channel (the level was restored by heating water from 
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an electric feed pump), the decrease in water level 
ceases after 1.5 hr, after which the level suddenly 
returns to the nominal mark. Thus it may be concluded 
that loss of control of water level during the accident 
was caused by high water “consumption through self- 
evaporation during cool-down at a rate of 30°Chr 
(which caused control of the BRU-B to fail). Leaking 
into the loop through seals of Ts VN-7 pump is sufficient 
to compensate for water loss accompanying cool-down 
at a rate of 10°C/hr. 
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Figure 2. Water Level in Separating Drums in a 
Simulation of an Accident at a Cooling Rate of 
10°C/hr and 50 Percent Capacity 
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Figure 3. The Same as in Figure 2 for a Capacity 
70 Percent of Nominal 


States 3 and 4 are considered relative to each other. 

1 in Figure 3 shows the behavior of the water 
in the separating drums at a cooling rate of 10°C/ 
hr (state 4), while curve 2 shows the same at 30°C/ 
hr (state 3). In state 4, the water level does not drop 
below -1,000 mm, while in state 3 the level falls below 
the control level as scon as 1.5 hr after activation of the 
emergency safety system. It may generally be concluded 
[2] that safety of reactor cooling at an initial capacity 
of 70 percent of nominal can be ensured only with a 
cooling rate of 10°C/hr. 
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Figure 4 shows the calculated water level in the separat- 
ing drums in states 5 and 6 (100 percent of capacity). In 
both cases the water level goes out of control in less than 
1 hour after the clock starts in the given state. In both 
States steam is entrapped in the descending section (Fig- 
ure 5). However, in state 6 (cooling at a rate of 10°C/hr) 
a relatively large amount of water still remains in the 
descending section, while in state 5 (cooling at a rate 
of 30°Chhr) over 50 percent of the volume is occupied 
by steam. Both states (5, 6) are said to be dangerous in 


(2). 














Figure 4. The Same as in Figure 3, at Nominal 100 
Percent Capacity 
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Figure 5. Water Level in Down Pipes of the KMPTs 
in a Simulation of an Accident at a Nominal 
Capacity of 190 Percent: solid curve—10°C/hr 
cooling rate; broken curve—30°C/hr cooling rate 


Thus when supply through hydraulic seals of a main cir- 
culating pump (type TsVN-7, which are installed in the 
first generations of the RBMK-1000 reactor) is main- 
tained, a cooling rate of 10°C/hr may be recommended. 
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With this rate, personnel will have more time to reestab- 


of managing accidents of this type should be considered. 


Second-generation RBMK-1000 reactors are 

with type TsVN-8 main circulating pumps. 

through the shaft seal of a TsVN-8 pump is significantly 
less than for a TsVN-7, as a of which 
the discharge of the hydraulic seal pumps is consid- 
erably lower (by a factor of 100) [3]. However, blocks 
of the second generation possess an emergency cooling 
system (the SAOR), built in compliance with modern 
requirements (numerous channels, independence etc.) 
and equipped with six high-pressure pumps (two pumps 
for each independent SAOR channel). Each of these 
pumps is able to compensate for loss of water in the 
KMPTs during cool-down. Moreover second-generation 
RBMK-1000 reactors are equipped with a group of 
three high-pressure pumps intended to supply the un- 
affected loop of the KMPTs when accidents occur in- 
volving rupture of pipelines of the KMPTs. The elab- 
orate emergency cooling system developed for second- 
generation reactors significantly raises the reliability of 
high-pressure ly of the circulating loop as com- 
pared to RBMK-1000 blocks of the first generation. 
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We should note that plans for rebuilding first-generation 
RBMK-1000 reactors foresee equipping them with ad- 
ditional pumps for emergency supply of 
the KMPTs (3). 


Development of the accident in the second power block 
of the Chernobylskaya AES showed that the procedure 
for organizing supply of the KMPTs by low-pressure 
sources as a means of managing accidents in the event 
of their unforeseen leakage due to failure (complete or 
partial) of high-pressure sources supplying the KMPTs 
must be regulated (the criteria and conditions must be 
determined). In developing these measures, attention 
should be turned to the fact that on one hand, pressure 
in the KMPTs must be reduced to less than | MPa 
to permit use of low-pressure sources to supply the 
reactor (condensate pumps for example), and on the 
other hand, a decrease in pressure in the KMPTs leads 
to “ineffective utilization” of the reserve of loop water. 


When all reactor supply sources fail completely (both 
high- and low-pressure, if it is impossible to activate 
them in time), after the reserve of water in the KMPTs 
boils away, the fuel will begin heating up due to residual 
energy release. In view of the high heat-accumulating 
Capacity of the graphite pile, fuel heating will occur at 
a relatively low rate (Table 3). 





Table 3. Fuel Temperature in RBMK-1000 Channel Upon Drainage of the Core 1 Hour After Shut-Down (4) 
































Fuel Temperature, °C 

Time After Drainage, hr Channel, MW 
2.85 2 
1 830 790 
870 830 
6 1040 1010 
i} 126 1240 

It should be noted that after the core dries out, there is the reactor space. The maximum fuel temperature is 


one more way of drawing off residual energy released 
by fuel in the case of an RBMK reactor the 
reactor control system cooling loop (KO SUZ) [4)}. The 


channels of the KO SUZ through the entire volume 
of the reactor pile, i the lateral reflector. If the 
KMPTs dries out and the KO SUZ continues to operate 


shown in Table 4 as a function of initial reactor c ity. 
This temperature is reached 15-20 hr after the 
dries out. Subsequent reduction of core temperature is 
brought about by a decrease in rate of residual energy 
release. The last column in Table 4 gives an estimate 
ofthe output of "I from beneath the jackets of the fuel 
elements into the circulating loop (into steam) as of the 
36th hour after the KMPTs dries out. These data may be 


used as an estimate of the consequences of prolonged 
failure of KMPTs supply. 
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Table 4. Maximum Fuel Temperature and Anticipated Release of '*'! in the KMPTs Upon Cooling Through the KO 














SUZ (5) 
Initial Reactor Capacity, Percent of Nominal Fuel Temperature, °C '3\] Release, Ci 
100 1240 8.5x10° 
80 1100 18x 10° 
70 1024 6.1 x 10° 











The investigation of the accident in the second power 
block of the Chernobylskaya AES showed that the 
actions to be taken by personnel in situations involving 
complete or partial loss of supply of the KMPTs by 
high-pressure replenishment water sources (failure of 
electric feed pumps and emergency feed pumps) must 
be worked out. This will require carrying out research 
to substantiate: 


the choice of optimum cool-down rate; 


recommendations on organizing loop replenishment by 
low-pressure water sources; 


criteria by which to estimate the water reserve in the 
KMPTs; 


the criteria for transition to the serious accident phase 
(start of drainage, and overheating of the core), and 


the ways of organizing emergency pressure dump upon 
dangerous overheating of channel tubes. 


Bibliography 


1. "Rassledovaniye prichin vozniknoveniya narusheniya 
na vtorom bloke Chernobylskoy AES 11.10.91 g.” 
(Investigation of the Causes of the Breakdown in the 
Second Block of the Chernobylskaya AES on 11 Oct 
91], Report Inv. No Cher-PO2-10-10-91, ChAES, 1991. 


2. “Analiz teplogidravlicheskikh parametrov KMPTs 
v khode avariynogo ostanova viorogo bloka ChAES 
pri pozhare v mashzale i modelirovaniye protsessov 
raskholazhivaniya reaktora pri defitsite pitatelnoy vody 
na osnove dinamicheskoy programmy RELAPS/mod3" 
[Analysis of Thermal and Hydraulic Parameters of the 
KMPTs During Emergency Shut-Down of the Second 
Block of the Chernobyiskaya AES After the Fire in the 
Machine Room, and Simulation of Reactor Cool-Down 
in the Absence of Feed Water Using the RELAPS/ 


mod3 Dynamic Program], VNIIAES Report, Inv. No 
OB-3081/92, 1992. 


3. “Raschetnoye izucheniye urovnya moshchnosti ener- 
goblokov RBMK-1000 1-go pokoleniya” [Mathematical 


Study of the Capacity of the First-Generation RBMK- 
1000 Power Blocks}, LAE, Inv. No 33R-08/27, 1990. 


4. “Itogi kompleksnogo analiza zaproyektnoy avarii 
$ dlitelnoy poterey elektrosnabzheniya sobstvennykh 
nuzhd diya blokoy RBMK-1000 | i 2 pokoleniya. 
Rekomendatsii po upravieniyu avariyey i snizheniyu 
tyazhesti yeye posledstviy” (Results of a Comprehensive 
Analysis of an Unanticipated Accident Involving Pro- 
longed Loss of Internal Electric Power Supply for First- 
and Second-Generation RBMK-1000 Blocks. Recom- 
mendations on Accident Management and Alleviation 
of Its Consequences], VWNIIAES Report, Inv. No OE- 
2936/91, 1990. 


5. Vasilchenko, V. N., Kisil, 1. M., Kramerov, A. 
Ya. et al., “Analiz zaproyektnykh avariy s defitsitom 
podpitki kontura okhlazhdeniya RBMK-1000 i ikh 
radiatsionnyye posledstviya. Dokl. na 6-y Rossiyskoy 
nauchn. konf. po zashchite ot ioniziruyushchikh 
izlucheniy yaderno-tekhnicheskikh ustanovok” [Analy- 
sis of Unanticipated Accidents Involving Undersupply 
of the RBMK-1000 Cooling Loop, and Their Radiation 
Consequences. Report at the Sixth Russian Scientific 
Conference on Protection From lonizing Radiation of 
Industrial Nuclear Plants}, Obninsk, 1994. 


How Much Nuclear Fuel Is There in the Lava-Like 
Fuel-Containing Mass of the Fourth Power Block of 
the Chernobyiskaya AES? 

9S7AIOS2E Moscow ATOMNAYA ENERGIYA 

in Russian Apr 95 No 4, pp 256-259 


[Article by A. N. Kiselev, Kurchatovskiy Institut Rus- 
sian Scientific Center; UDC 621 .039.58) 


{[FBIS Translated Text] There were 1,659 fuel assem- 
blies in the core of the reactor of the fourth power 
block of the Chernobylskaya AES at the moment of the 
accident on 26 April 1986. Each assembly contained 
114.7 kg of uranium, such that there were a total of 
114.7x1,659=190,287.3 kg of uranium in the reactor. 
If we reckon the fuel quantity on the basis of uranium 
dioxide—that is, in the form in which the fuel had been 
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loaded into the fuel elements, then its weight in each 
fuel element would have been 3.6 kg. A fuel assembly 
consists of 36 fuel cells, such that there were a total of 
3.6x36x 1 ,659=215,006.4 kg of uranium dioxide in the 
reactor. 


Research carried out in the damaged rooms showed 
that after the accident, nuclear fuel was in three basic 
modifications: in the form of uranium dioxide tablets— 
that is, in the form in which it had been loaded into 
the reactor; in dispersed form, as dust and aerosol; in 
remelted state—that is, in the form of a lava-like fuel- 
containing mass. 


The Integrated Expedition of the Atomic Energy Insti- 
tute imeni I. V. Kurchatov submitted data on the quan- 
tity of fuel in the fourth power block of the nuclear 
power station for the “Technical Substantiation of the 


Nuclear Safety of the Shelter Facility” in late 1989. By 
this time (and as of today) only several dozen of the 
1,659 fuel channels in the reactor were identified. They 
were not checked for presence of fuel assemblies in 
them, or to determine their condition. The quantity of 
fuel existing in this modification is presently unknown. 
The quantity of fuel in dispersed form was determined 
at 15-17 tonnes. The calculations and the procedure by 
which this quantity was determined were not published. 


The quantity of fuel in the form of lava-like mass was 
determined in 1989 thermometrically. It was 75 +/- 
25 tonnes in room 305/2 beneath the control room, 
at the 10.0 m elevation mark, and 23 +/-8 tonnes in 
the steam distribution corridor spaces at the 6.00 m 
elevation mark. In all other spaces the quantity of fuel 
was estimated visually. 





Table 1. Quantity of Fuel in Lava-Like Fuel-Containing Mass 
































Lecation Elevation, m Fuel Mass, tonnes 
Bubbler basin: 
Ist story 0.00 1.5 +/- 0.5 
2d story 3.00 11 +/- 4 _ 
Steam distribution corndor, 3d story 6.00 23 +/- 7 
Room 305/2, 4th story 10.0 75 +/- 25 
Room 304/3, 301/5, 6, 3033 9.30-9.00 20 +/- 7 
Room 217/2 6.00 44/-1 





Total: 135 +/- 30 tonnes, or adding up the fuel weights, 134.5 +/- 44.5 tonnes 





Because according to Table | the bulk of the fuel mass 
is in the form of lava-like fuel-containing mass, the 
priority of the work was shifted to surveying the places 
of its accumulation, taking samples, and analyzing them. 


The results of a survey of places of fuel accumulation 
and the reactor shaft, and of analysis of fuel-containing 
samples, obtained in 1989-1991, raised doubts as to 
whether there could be 135 +/-30 tonnes of nuclear fuel 
in the form of lava-like fuel-containing mass. 


After direct examination of the reactor shaft, which was 
found to be empty, and where the 7-background was 
100-300 R/hr in the center of the core, and the floors 
beneath the half-meter layer of lava-like mass in rooms 
304/3 and 301/5, which were found to be whole and not 
damaged, calculations were carried out to determine its 
volume in places of its accumulation. The concentration 
of nuclear fuel in the lava-like mass and its density were 
obtained by analyzing hundreds of samples. The data 
were surprising to the researchers [1] (Table 2). 
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Table 2. Quantity of Fuel in Lava-Like Fuel-Containing Mass Determined by Direct Measurements 
































Lecation Elevation, m Weight of Uranium Dioxide, tonnes 
Bubbler basin: 

lst story 0.65 0.5 +/- 1 

2d story 2.20 6.1 +/- 0.8 
Steam distributioa comdar, 3d stary 6.00 4.1 +/- 0.7 
Room 305/2, 4th story 0.00 11.6 +/- 1.9 
Room 304/3, 301/5S, 303/3, 301/6 9.00-9.30 5.2 +/- 1.4 
Room 217/2 6.00 0.3 +/- 0.1 

Total 27.8 +/- 5.9 








The calculations were carried out with respect to ura- 
nium dioxide, which represents 11-15 percent of the 
reactor load at the moment of the accident. 


A Ukrainian Academy of Sciences preprint published 
in 1993 [2] noted that precise determination of the 
volume of lava-like mass in places of accumulation 
cannot be done visually, because concrete poured into 
spaces of the destroyed block during construction of the 
Shelter facility was an obstacle to precise determination, 
because the height of these accumulations could not 


be measured since the lava formed “hummocks” and 
“hollows” as it cooled, because burn-through of ceiling- 
floors by the molten mass was not accounted for, and 
because the boundaries of the lava-like mass beneath 
the concrete are not accurately marked (Table 3). The 
preprint also gives two procedures for estimating the 
quantity of nuclear fuel: by the balance of '"Cs, as 
a result of which the quantity of uranium was found 
to be 90 tonnes higher, and by the concentration of 
magnesium, as a result of which the lower estimate of 
uranium in the lava-like mass is 60 tonnes. 





Table 3. Quantity of Fuel in Lava-Like Fuel-Containing Mass Determined Using Supplementary Measurement Proce- 
dures 























Location Quantity, tonnes Methed of Uraniam Determination 
Room 305/2 7S +/- 25-35 Thermometric 

Steam distributioa corndor 25 +/- 11 Thermometric, with regard for fuel in channels 
BB-2 8 +/- 3 Visual 

BB-1 1.5 +/- 0.7 . 

Room 304/3, 301/S, 303/3, 301/6, 217/72 11 +/- § . 

Total 125 +/- 44.7-$4.7 











The most probable interval for the total quantity of fuel, 
determined on the basis of uranium, is from 70 to 150 
tonnes. 

A paper providing more precisely identified bound- 
aries of the places of accumulation of lava-like fuel- 
containing mass, and supplementary measurements of 


the thickness of its layers and of places in accumula- 
tions in which gas cavities were detected was published 
in 1994 [3]. In the final analysis the volume and con- 
sequently the quantity of nuclear fuel decreased to 9-13 
percent of the nuclear fuel in the reactor load at the mo- 
ment of the accident (Table 4). 
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Table 4. Quantity of Fuel in Lava-Like Fuel-Containing Mass After Supplementary Measurements 
Location Volume, m’ Quantity of Uranium Dioxide, tonnes 
BB-1 2 0.4 +/- 0.1 
BB-2 10 2.2 +/- 0.3 
Steam distribution corridor 22.5 3.75 +/- 0.6 
Room 305/2 74.5 11.6 +/- 1.9 
Room 304/3, 301/5, 303/3, 30146 $7 $.2 +/- 1.4 
Room 217/72 3 0.3 +/- 0.1 
Total 169 23.45 +/- 4.4 











The data in [4] basically back up the data in [2] and 
restate the overall results in Table 3. The quantity of 
uranium in lava-like fuel-containing mass is 120.5 +/ 
- 44.7-54.7 tonnes, or 36-87 percent of the fuel in the 
reactor at the moment of the accident. 


Thus there are currently two opinions about the quantity 
of nuclear fuel found and monitored in the damaged 
power block of the Chernobylskaya AES. According 
to the first, the lava-like fuel-containing mass contains 
61.5 +/- 25 percent of the reactor load at the moment 
of the accident, and according to the second the amount 
is 11.2 +/- 2 percent. Several arguments substantiating 
the result of the second variant may be cited. 


1. It is concluded in (5) that as analysis showed, fuel 
quantity estimates based on thermal measurements re- 
lied, first of all, on suppositions not reflecting the real 
picture of the fourth block, and second, they relied on 
experiments based not on dependable measurements but 
on voluntaristic declarations of thermal and consump- 
tion parameters, the experimentally documented varia- 
tions of which cover a range of up to two orders of 
magnitude. Consequently fuel quantity estimates based 
on such thermal measurements should be deemed un- 
substantiated. 


2. Let us compare two results on the fuel quantity in 
the steam distribution corridor at elevation 6 m: 25 
+/- 11 tonnes (2,4) or 3.75 +/- 0.6 tonnes (3), for 
which the maximums differ by a factor of over 8. 
The accumulation of lava-like fuel mass in spaces on 
the southern side is accessible, and consequently the 
douadary of ii. spread is precisely determined in this 
place. Spreading of the fuel is limited on the western 
and eastern sides by walls. On the northern side, where 
the fuel mass was covered with concrete in 1986, the 





spreading boundary was determined by drilling inclined 
exploratory holes: Cores containing lava-like mass were 
not brought up. The floors in the rooms are metallic, and 
no burn-throughs were found in them. The density and 
concentration of nuclear fuel in the lava-like mass is 
the same in both cases, and consequently a difference 
between the results should reflect only the thickness 
of the accumulation. The thickness of the layer was 
measured with a rule and photographically documented. 
Maximum layer thickness is 0.5 m. According to 
data obtained thermometrically, the thickness of the 
layer of lava-like mass should be not less than 4 m, 
while the height of the spaces occupied by the steam 
distribution corridor is only 2 m. Such a volume of 
lava-like fuel-containing mass could not realistically be 
accommodated within these spaces. 


3. Let us compare the quantity of fuel in room 305/ 
2 beneath the control room, at elevation 10 m: 75 +/- 
25-35 tonnes [2,4] and 11.6 +/- 1.9 tonnes [3]. These 
figures differ by a factor of 6.5. What is possibly the 
maximum calculated volume of nuclear fuel in lava-like 
fuel-containing mass is presented in [4], which criticizes 
visual determination of this quantity. The boundaries of 
the accumulation of lava-like mass are the same in both 
cases. Owing to burn-through of the 2-meter ceiling- 
floor, the lower boundary of the accumulation should 
be lower, since the metallic lining on the ceiling of the 
room below had sagged. 


Additional vibroacoustic inspection (by rapping) 
showed that there is a cavity beneath the sagging 
metallic lining, rather than disintegrated concrete, as 
had been supposed earlier. The lining is at elevation 
8.00 m, and an exploratory hole drilled into the hottest 
zone at elevation 8.80 m contained cast concrete in 
its cores, and only in the zone of the second steam- 
dumping valve was there disintegrated concrete, rather 
than lava-like fuel-containing mass. 
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The upper boundary of the accumulation in room 305/ 
2 (4) should be higher than in room 304/3, because 
these rooms are communicating receptacles. There are 
eight open steam-dumping valve holes with a diameter 
of 1.2 m in the floor of room 305/2. These holes 
connect this room to the lower space containing the 
steam distribution corridor, and consequently all of the 
molten mass could be beneath, which is in fact the case: 
Two vertical flows of lava-like mass were documented 
in the spaces of the steam distribution corridor and the 
bubbling pool. We might add that even if the volume 
of this mass were tripled, the result would be only 35 
tonnes of uranium, and not the 75 tonnes obtained by 
thermometric calculation. 


4. Additional inspection of the places of accumulation of 
lava-like fuel mass in the bubbling pool rooms carried 
out in 1992 provided the precise boundaries, because 
the accumulations had not been covered by the concrete 
in 1986, and the thickness of these accumulations was 
determined more precisely. Presence of concrete, metal 
and lava-like fuel-containing mass in steam-dumping 
pipes was checked vibroacoustically. 


Given these inspection results, the quantity of nuclear 
fuel in lava-like mass in the rooms containing the 
bubbling pool should be set at 6.6 +/- 0.9 tonnes of 
uranium dioxide [3], and not at 9.5 +/- 3.7 tonnes of 
uranium (2,4). 


Conclusions 


1. The quantity of fuel in lava-like mass was calculated 
by different methods. In one case it was 61.5 +/- 25.5 
percent [2,4] of the total reactor load at the moment of 
the accident, and in another it was 11 +/- 2 percent (3). 


2. Analysis of the thermometric method [5] for deter- 
mining the quantity of nuclear fuel in lava-like fuel- 
containing mass in rooms 305/2 and the steam distribu- 
tion corridor [2,4] provides the grounds for deeming the 
obtained results to be unsubstantiated. 


3. More-precise data on places of accumulation of lava- 
like mass in rooms of the bubbling basin and the steam 
distribution corridor [3] refute calculated results [2,4]. 


4. If we assume that 96 percent of the load should be in 
rooms of the fourth block at the moment of the accident, 
the bulk of the nuclear fucl was found in the reactor 
shaft and in lower-lying rooms. 


The central hall, which was filled in 1986 with sand, 
lead, boron carbide and other materials by helicopters, 
remains uninspected. 
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Creation of Combined Nuclear Propulsion and 
Power Units 


9S5S7AIOS2F Moscow ATOMNAYA ENERGIYA 
in Russian Apr 95 No 4, pp 260-262 


[Article by I. I. Fedik and Ye. B. Popov, Luch Scientific- 
Production Association; UDC 629.19:621.039.578] 


(FBIS Translated Text] Propulsion units and power 
plants were created separately in the early development 
of space nuclear power engineering, the former in the 
form of nuclear rocket engines with a thrust of 40- 
100 tonnes (project NERVA in the USA) or around 
4 tonnes (project IRGIT in the USSR [1]), and the 
latter in the form of reactors for acquisition of 5-100 
kW of electric power by thermoelectric, thermionic or 
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electromechanical energy conversion using the Brayton 
cycle. Examples are the SNAP-100 in the USA and the 
Topaz reactor in the USSR. 


Soon after, however, this approach was found to be 
uneconomical because after carrying out its (ask, a 
nuclear rocket engine reactor became useless baggage 
to the spacecraft for the rest of its life; at the same 
time, another power reactor with dimensions similar to 
those of the nuclear rocket engine reactor had to be 
added 


to support power needs, taking up part of the 
payload weight. This is why the idea came up to use 


reactor-converter. For this, the reactor should generate 
100 kW of power with an efficiency of 10 percent when 
in power mode. Electrical energy is generated in this 
case by means of a Brayton gas turbine cycle. Two ways 
of organizing it are possible. In the first (Figure 1), gas 
is pumped through a closed loop passing through the 
moderator, and there is either a vacuum or a stagnant gas 
atmosphere in the fuel assembly. In the second (Figure 
2), the gas passes through the fuel elements as well, for 
which purpose the bell nozzle is covered by a cap. 
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Figure 1. Organization of the Brayton Gas Turbine 
Cycle With the Working Medium Heated in the 
Moderator 


But fundamental problems arise as early as during 
the planning of these highly simple YaDEU. Thus, a 
zirconium hydride moderator with low porosity was 
chosen for the propulsion mode in the YaDEU under 
consideration here, making it possible to create a small 
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intermediate reactor with a small uranium load. In 
this case the temperature of the moderator must not 
exceed 600°C. However, to support the power mode 
the temperature has to be increased in order to achieve 
a high efficiency, considering that increasing it by 
10-20 percent for example approximately halves the 
area of the radiant cooler owing to a corresponding 
decrease in the reactor’s consumed thermal capacity at 
constant electric capacity. The area of the radiant cooler 
decreases even more with an increase in its surface 
temperature, which requires increasing gas temperature 
in power mode even further, such that zirconium hydride 
would no longer work: a transition would have to be 
made to yttrium or beryllium hydride. In order to close 
the gas turbine cycle, the pressure losses in the cycle 
must be units of percent, which requires increasing the 
moderator’s porosity. Both requirements imposed by the 
power mode—replacement of the moderator by a poorer 
one and increasing the porosity—increase the reactor’s 
dimensions while keeping the load the same. But this 
is undesirable, because the weight of the radiation 
shielding increases abruptly, and the weight advantage 
achieved with transition from separate propulsion and 
power units to a YaDEU is lost. Therefore preference is 
given to raising the uranium concentration in the fuel. 
And as a result a fast reactor must be considered. 
































Figure 2. Organization of the Brayton Gas Turbine 
Cycle With the Working Medium Heated in a Fuel 
Assembly 


In the systems examined here, the YaDEU does not 
generate electric energy in propulsion mode—that is, the 
reactor works successively in each mode. Combining the 
modes is also required today as well—that is, generating 
electric power for the needs of a spacecraft while in 
propulsion mode is also required. An example of a 
reactor with such a layout is shown in Figure 3 [2]. 
Thermionic converters are installed in a homogeneous 
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core with a dual radial flow. In their first half, the slit 
channel near it is the collecting channel of the lower part 
of the reactor, and in the second half it is the distributing 
channel. Owing to this, the temperature along the length 
of the channel is constant and equal to 2,000 K, which 
is necessary for operation of the thermionic converter. 
In this case gas in the upper part of the reactor is heated 
to 2,800 K. Combination of modes is achieved in this 
fashion. 


© 














Figure 3. YaDEU Reactor Combining Propulsion 
and Power Modes: 1—fuel element; 2—thermionic 


converter 


In addition to the complex circuit problems, upon 
the successful solution of which the dependability 
of work depends primarily, the materials technology 
problems typical of nuclear rocket engines and nuclear 
propulsion units are more complicated as well. First 
of all requirements on the material of the fuel element 
increase. For work in nuclear rocket engine mode, the 
fuel element must be able to withstand brittle fracture, 
Creep in response to the forces created by the working 
medium, the corrosive effect of the working medium, 
and diffusion processes that change its composition 
and consequently the processes described above as 
well. After operating in engine mode, a fuel element 
remains for a long time at a temperature of 2,300 K 
while in power mode, such that recrystallization and 
recondensation occur within it. As a result the material's 
strength changes (and not for the better as a rule); 
the geometry of the gas passage may change as well. 
All of this can significantly affect the performance and 
characteristics of the nuclear rocket engine when it is 
started up again (if this is required). 


These conflicts are diminished in the case of low- 
thrust YaDEU, which are needed for the most important 
tasks in space. In this case limitations of the power 
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mode would basically determine the performance of a 
fuel element. However, such YaDEU are typified by 
low heat-transfer agent flow rates, which result in a 
significant increase in the role of thermal conductivity of 
structural components, making it impossible to employ 
the conventional methods of thermal and hydraulic 
design of fuel assemblies. Let me clarify this using the 
combined scheme examined above. The idea behind it is 
based on distributing the temperature of a fuel element 
in a nuclear rocket engine reactor with a radial design. 
In view of intense flow of the heat-transfer agent, the 
temperature of the fuel element at the inlet is close to 
the gas temperature, as a result of which little heating of 
gas occurs along the length of the collecting channel— 
that is, the idea behind the design in Figure 3 works 
for a high-thrust nuclear rocket engine: In this case the 
temperature along the slit channel near the fuel assembly 
would in fact vary slightly, rather than being constant. 
However, the situation changes dramatically in the case 
of a low-thrust YaDEU: At a low flow rate, owing to 
thermal conductivity the temperature of the fuel element 
at the inlet into the radial system in the upper part 
of the reactor would differ only insignificantly from 
the temperature at the outlet, such that given a low 
flow rate, gas in the distributing channel BC (Figure 
3) would heat almost to the temperature of gas at the 
outlet (2,800 K). The “countercurrent” heat flow along 
the fuel element increases owing to the requirement in 
power mode to maximally raise thermal conductivity in 
the radial direction, so that its temperature would not 
exceed 2,300 K—that is, the design in Figure 3 does 
not work for a low-thrust YaDEU. 
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Conversion of the "Sarcophagus" of the 
Chernobyiskaya AES Into Subterranean Radiation 
Protection 


957A10S2G Moscow ATOMNAYA ENERGIYA 
in Russian Apr 95 No 4, pp 283-284 


[Article by V. I. Kulay; UDC 621.039.538.7.004.4) 


(FBIS Translated Text] The "Sarcophagus," which was 
built as a priority structure to contain radionuclides 
in the period following the accident, is nearing the 
end of its usefulness as shielding, which is raising 
alarm. A contest held in Ukraine in 1993 failed to 
produce a sufficiently effective technical concept by 
which to transform it into an ecologically safe system. 
The contest commission expressed preference for a 
French proposal, in which a second “Sarcophagus” 
would be erected over it, and beneath it all of the 
structures (over 200,000 m*) and damaged fuel elements 
(over 150 tonnes) would be dismantled completely, 
and then decontaminated and buried in special dumps. 
This technical concept is difficult to accomplish and 
expensive; moreover it is ecologically unreliable—that 
is, "secondary Chernobyls" are created (not in France 
of course, but in Ukraine). 


Another technical concept from the contest that deserves 
attention is a by Russia’s VNIPIET [not 
further identified], in which the interior cavity of the 
“Sarcophagus” would be filled with monolithic concrete, 
the mass of which would provide radiation shielding 
to the consolidated radioactive fuel-containing mass. 
According to observations, the temperature of areas of 
fuel mass consolidated with concrete should not reach 
more than 220-250°C, with regard for its decline. This 
technical concept is significantly superior to the French 
variant in its technical and economic indicators and 
ecological reliability. It should be adopted as the basis. 


Partially Buried Superblock 

The “Sarcophagus” with its consolidated interior cavity 
would be lowered into the ground so that its base is at 
elevation -36.6 m. The structures of the above-ground 
part would be broken up and sunk into the monolithic 
block, and then banked with dirt to elevation +16.5. 
The foundation of the machine room and the deaerator 
structure would not be submerged. Their above-ground 
structures would be broken down and also sunk in the 
monolithic block, which would then be covered over by 
a single earthen mound. 


It would not be difficult to persuade oneself that the 
monolithic superblock, when sunk in earth and covered 
over by an earthen mound, would provide maximum 
ecological safety to the environment. The structural 
features of the underground part of the monolithic 
superblock of protective material ensures dependable 
protection to the surrounding earthen mound even from 
penetration of chance radioactive radiation. The part of 
the fuel-containing mass that made its way out at the 
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time of the accident and is now screened off by a part of 
the monolithic wall will be transferred into the interior 


_ cavity and consolidated into a borated monolithic mass 


nce, which will occur as earth 
its foundation. 


in the course of submer 
is removed from benea 


Not even the slightest conditions for formation of a 
critical mass within the monolithic superblock exist. 
Monolithic rigid fixation precludes any shifting and 
movement of the radioactive fuel-containing mass. 


Thus the monolithic partially buried superblock is an 
ecologically safe system; moreover its life will span the 
entire half-life of even long-lived radionuclides. 


Procedure for Consolidating and Burying the 
"Sarcophagus" 


Consolidation and burial proceed simultaneously. Earth 
is to be removed from beneath the foundation through 
special tunnel-type caissons equipped with standard 
chain earth-cutting systems, while earth and ground 
water are removed by available resources—conveyers, 
elevators, pumps etc. The sandy mixture removed from 
beneath the foundation is used to prepare the monolithic 
mass. The procedure is described in greater detail in the 


report. 
Anticipated Technical and Economic Indicators 


Burial and installation time—10-12 months. In this case 
the rate of submergence would be 0.3-0.4 tonnes per 
day, or 2,200-3,000 m? for every day of dismantling the 
foundation. The cost of the work in 1984 prices will 
be 6.7 million rubles, or $9.95 million (1984 exchange 
rate—R 1=$1.493). Nonrecoverable metal consumption 
(caissons)}—150 tonnes. 


New Corrosion-Resistant Alloy ChS 129 for 
Equipment of Radiochemical Production 
Operations 


95S7AI0S2H Moscow ATOMNAYA ENERGIYA 
in Russian Apr 95 No 4, pp 289-290 


[Article by G. D. Yankin, N. A. Chechetina, V. A. Zh- 
elobetskiy and N. V. Kostromina, Sverdlovsk Scientific 
Research Institute of Chemical Machine Building; UDC 
621.039.54] 


{[FBIS Translated Text] A new chromium-nickel alloy, 
ChS 129 (Cr—34-37 percent; Mo—1-2 percent; Fe— 
0.2-5 percent; Ni—remaining proportion) has been 
devel for radiochemical equipment working in 
nitric-fluoric media in the nuclear cycle—in processes 
from dissolution of depleted fuel removed from fuel 
elements, to burial of radioactive wastes, ectaiiee on 
dusty gas-and-steam production lines. The chemical 
composition of the alloy and the means of its production 
are protected by authorship certificates. 


Comparison with world and Russian analogues of alloys 
used in the processing of caustic radioactive solutions 





cp A phy cape pape Copying and dissemination 
is prohibited without permission of the copyright owners. 











oo ENGINEERING AND EQUIPMENT 


shows that ChS 129 alloy is not inferior to them in 
corrosion resistance, and its industrial production is 
more easily accomplished. 

The production procedure was perfected and production 
of sheets and tubes was developed initially at Russian 
plants. 

The corrosion, mechanical, strength, technological, met- 


sight of Nuclear and Radiation Safety. The test results 
permit its recommendation for use in manufacture of 
radiochemical equipment. The alloy has been added to 
the list approved by radiochemical standards. The spec- 
ifications of ChS 129 alloy sheets and tubing have been 
written. 
pn was manufactured from this alloy and is 
er gees g at the Chepetskiy Mekhanicheskiy 
Zavod Association and the y= apd 
Chemical Works. Equipment was and is being man 
ufactured for the main radioactive solution process- 
ing line at the Mayak Production Association and the 
Sverdlovsk Scientific Research Institute of Chemical 
Machine Building. 
ChS 129 alloy increases the life of equipment processing 
highly caustic media over that of stainless steel equip- 
ment by 1-3 to 10-15 years. 


957A1178A Moscow ENERGETICHESKOYE 
STROITELSTVO in Russian May 95 No 5, pp 61-63 


{Article by V.N. Nikolayev, doctor of technical sci- 
ences, and 1.A. Avdeyenko, L.I. Krotova, and V.N. Sa- 
lov, engineers, MOAEP (not further identified)) 
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is thickest (2 m thick) at the bottom and that culmi- 
nates in a spherical dome with a constant thickness of 
1.2 m. The reinforcement is 3.2 m high. The contain- 
ment is designed to withstand six combinations of basic 
and special circumstances: normal operation with con- 
sideration for design accidents, shockwaves, the load 
from an aircraft crashing into it, test pressure, and seis- 
mic activity. The Stadio software package (developed 
by A.M. Beolstotskiy, candidate of technical sciences) 
was used to calculate the eight components of the forces 
acting on the containment’s various sections. The con- 
tainment’s structure is reinforced with multiple rows of 
reinforcement mesh in two directions and is similar to 
a reinforced concrete structure that was developed and 
tested as a variation of the reinforced concrete vessel of 
the VK-500 reactor. In view of the critical nature of the 
area where the cylindrical portion of the containment 
joins the bottom, a detailed numerical analysis of the 
stressed state of the said area was conducted. The anal- 
ysis established that the compressed zone experiencing 
the complex stressed state likely to develop in the event 
of an aircraft crashing into the containment would “be 
sheared off" upon application of a load equal to 1,126.8 
kN, which is higher than the force specified in the ap- 
plicable standard for nuclear power plants. In view of 
the need to monitor the containment’s stress-strained 
State, temperature, and hermeticity, special process in- 
strumentation was developed to determine the follow- 
ing: stresses in the principal reinforcement of the ex- 
panded and compressed areas of the containment, rela- 
tive strains of the concrete and lining, opening of cracks 
and block construction joints, contact stresses, tempera- 
ture, and displacements. A series of special calculations 
were performed to determine placement of the various 
process monitoring instruments. Figures 2; references 5 
(Russian). 


Stress-Strained State of the Foundation of 
Structures of the Second Phase of the Bilibino 
Nuclear Heat and Power Station With 
Consideration for the Process of Thawing 


957A1178B Moscow ENERGETICHESKOYE 
STROITELSTVO in Russian May 95 No 5, pp 64-65 


[Article by I.A. Avdeyenko and L.I. Krotova, engineers, 
MOAEP (not further identified)] 


{[FBIS Abstract] The stress-strained state of the founda- 
tion of the structures included in the second phase of the 
Bilibino Nuclear Heat and Power Station [BiATETs-2] 
(i.e., the main building with its three structurally inde- 
pendent reactor units, radwasie building, nuclear fuel 
waste facility, and other structures) was analyzed with 
consideration for the process of the ground below the 
structures. All of the calculations were performed on 
an IBM AT 386/387 with the MKE RSK 
GRAFIK software package (developed by the firm Os 
trim). The extent of thawing of the permafrost under 
the main building, radwaste building, and nuclear fuel 
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waste facility and the settling of the said structures 3, 5, 
10, 25, and SO years after their construction had 

were calculated. According to the calculations, thawing 
of the ground under the main building could be expected 
to reach a depth of 16 m at 3 years, 20 m at 5 years, 
29 m at 10 years, 69 m at 25 years, and 100 m at 50 
years. Similarly, thawing of the ground under the rad- 
waste building could be expected to reach a depth of 
16 m at 5 years, 22 m at 10 years, 54 m at 25 years, 
and 66 m at 50 years, and thawing of the ground under 
the nuclear fuel waste facility could be expected reach 
a depth of 13 m after 5 years, 17 m after 10 years, 33 m 
after 25 years, and 44 m after 50 years. The analysis fur- 
ther revealed that the change in the patterns of contact 
stresses on the site’s three reactor units after the units 
had been in operation for 50 years would likely be in- 
Significant: The pressure in the center of the foundation 
would decrease from 0.58 to 0.50 MPa, the pressure at 
the edges of the foundation slab would decrease from 
0.62 to 0.SS MPa, and the pressure in the area between 
the center and edge of the foundation would increase 
from 0.60 to 0.62 MPa. Calculations of the settling and 
pitching of the reactor compartment, radwaste building, 
and nuclear fuel waste facility 3, 5, 10, and 25, and 
50 years after the beginning of their construction as a 
result of thawing of the ground under them would not 
exceed the threshold values for the reactor compartment 
(S_.. = 20 cm and i... = 0.002). Actual monitoring of 
the stress-strained state of the various structures of the 
second phase of the BiATETS-2 will begin the moment 
the first block of the foundation is laid and will continue 
through the various structures’ construction and opera- 
tion. Figure 1, tables 2. 


Characteristic Features of the Operation of Nuclear 
Power Plant Containment Under Emergency Loads 


957A1178C Moscow ENERGETICHESKOYE 
STROITELSTVO in Russian May 95 No 5, pp 71-73 


{Article by A.P. Ulyanov, candidate of technical sci- 
ences, and V.N. Medvedev, engineer, IBRAE (not fur- 
ther identified), Russian Academy of Sciences, and A.S. 
Kiselev, candidate of technical sciences, RNTs (not fur- 
ther identified), Kurchatov Institute} 


[FBIS Abstract} The stresses on a nuclear power plant's 
containment as a result of being subjected to emergency 
loads were analyzed by using the CONT software pack- 
age, which makes it possible to calculate the stressed 
State of protective containments in axisymmetric and 
volumetric formulations of the problem with consider- 
ation for the presence of reinforced layers of concrete 
and an inner steel lining and also with consideration for 
the formation of cracks in the concrete. A wide range of 
loads, including the load from the weight of the structure 
itself, prestressing, internal pressure, and temperature 
effects, were modeled. The forces in the self-stressed 
reinforcing elements were assumed to YY 75 KN, and 
the coefficient of their friction against walls of the 
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channel formers was assumed to equal 0.09. Two tem- 
perature scenarios were considered in the calculations 
of the containment’s stressed siate before the accident. 
In the first scenario the temperature of the air outside 
the containment was assumed to equal 20°C, and in the 
second scenario it was assumed to equal -40°C. In both 
scenarios, the temperature of the medium inside the con- 
tainment was assumed to equal 40°C and the tempera- 
ture of the medium near the outer surface of the cylinder 
located in the rigeing was assumed to equal 20°C. The 
calculations established that at the moment immediately 

ing the beginning of a hypothetical accident, the 
engthwise force in the containment’s walls would be 
identical regardless. of whether the temperature of the 
outside air was 20°C or -40°C. However, in the sce- 
nario entailing an outside air temperature of -40°C, the 
bending moment in the segments of the wall located 
above the rigging was greater than in the scenario as- 
suming an outside air temperature of 20°C (1.2 times 
higher in the cylindrical section and 3 times higher in 
the dome section). As a result, the stresses in the wall 
would be redistributed, and tensile stresses resulung in 
cracks would appear on its outer surface. In the event 
of a temperature of 40°C inside the containment and a 
temperature of 20°C outside the containment (both in- 
side the rigging and above it), the process of crack for- 
mation would only begin after the application of emer- 
gency loads. The analysis further established that in the 
initial period of an accident, the nature of the change 
in a containment’s stressed state would depend primar- 
ily on the excess internal pressure and would not be 
greatly affected by the test load. Three hours into the 
accident, however, the instantaneous components of the 
stress would begin to predominate as a result of gradual 
heating of the containment’s walls, which would cause 
compressive stresses to build up on the walls’ inner sur- 
face and tensile stresses to build up on its outer surface. 
The maximum bending moment would be observed 6 
hours after the accident had begun, at which point the 
vapor and gas mixture under the containment would 
cool and lead to a decrease in the bending moments in 
the containment wall. 


Optimum Buffer Gas Pressure for Detecting 
Isotope lodine-129 in the Atmosphere by the Laser 
Fluorescence Method 


9S7AIOI2A St. Petersburg OPTIKA I 
SPEKTROSKOPIYA in Russian Jun 95 
No 6, (manuscript received 15 Nov 94) pp 891-894 


[Article by S. V. Kireyev, A. V. Pitko and S. L. 
Shnyrev, Moscow Engineering Physics Institute; UDC 
$35.371:546.15) 


(FBIS Abstract] One of the most promising methods for 
real-time detection of iodine-129 is laser fluorescence 
based on the helium-neon(633 nm) laser. The sensitiv- 
ity of registration of iodine-129 in atmospheric air on 
the level of the maximum permissible concentration in 
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residential areas can be improved by optimizing param- 
eters both of the laser beam that excites fluorescence (in 
particular its frequency) and of the gas mixture to be an- 
alyzed (for example by heating the iodine vapor). The 
authors take a look at optimizing the buffer gas pressure 
at which the concentration of iodine-129 is measured, 
since the presence of buffer gas changes fluorescence in- 
tensity due to processes of fluorescence quenching and 
collisional broadening of lines of resonant absorption 
of iodine. It is shown that in order to maximize the 
fluorescence intensity of the molecular iodine-129 iso- 
tope, the excitation source should be a *He-*’Ne laser, 
and measurements of iodine impurities in the atmos- 
phere should be made with analyzed gas mixture sam- 
ples down to concentrations between 2 x 10"* 
and 4 x 10"* cm”. These conditions roughly double sen- 
sitivity as Compared with measurement at atmospheric 


pressure. Figures 4, references 7. 


Transmitting Optical Phase Information by 
Frequency Division Multiplexing in Application to 
Quantum Cryptography 


9S7AIOI2B St. Petersburg OPTIKA | 
SPEKTROSKOPIYA in Russian Jun 95 
No 6, (manuscript received 27 Dec 94) pp 980-983 


[Article by P. C. Sap, University of California at San 
Diego, La Jolla, Y. Feinman, University of California 
at San Diego, La Jolla, and Yu. T. Mazurenko, §S. I. 
Vavilov State Optics University, St. Petersburg; UDC 
$19.92:535+621.317.742:535] 


[FBIS Abstract] Frequency division multiplexing is pro- 
posed as a method for long-distance transmission of two 
signals carrying optical phase information through a sin- 
gle fiber-optics cable in a Mach-Zahnder interferometer 
secure Communications system using quantum cryptog- 
raphy. A frequency shift is introduced into one beam 
of the interferometer at the transmitting end, resulting 
in transmission of two signals on different frequencies, 
and the shift is then compensated at the receiving end. 
It is experimentally shown that the proposed idea can 
be realized by using optoacoustic devices for frequency 
shifting. Figures 4, references 4. 


Phenomenological Analysis of Matched Filtration 
on Thin Holograms 

9S7TAIOI2C St. Petersburg OPTIKA I 
SPEKTROSKOPIYA in Russian Jun 95 

No 6, (manuscript received 27 May 94) pp 984-988 


[Article by L. M. Serebryakova; UDC 535.317.1] 


{[FBIS Abstract] Using an approach based on a statis- 
tical model of a coherently illuminated scattering ob- 
ject as a finite set of point-like secondary sources (re- 
lays) and expansion of transmission of the hologram in 
a series with to powers of ex , the author 
proposes a simple and effective method of calculating 


FBIS-UST-95-046 
29 November 1995 


correlation responses of thin holograms in the mode of 
matched filtration. The essence of the method consists 
in distinguishing information components of the cor- 
relation response against a noise background based on 
representing products of complex conjugate correlated 
complete and fragmentary images in the form of sums 
of quadratic components and combinatorial components 
with respect to relay numbers. This is done by using a 
system of notation enabling effective manipulation of 
the multiple sums that arise when describing scattering 
by intermodulation structures. Using the proposed tech- 
nique, the author studies filtration of an image fragment 
on an off-axis quadratically recorded thin hologram. It 
is found that these “noise” components of correlation 
responses of zero and second orders of diffraction yield 
information features: diffraction-reconstructed complete 
and fragmentary images with distorted and undistorted 
brightness distributions, enabling a more exact descrip- 
tion of associative reconstruction of information in these 
diffraction orders. It is shown that in the first order of 
diffraction, nonlinearity of hologram recording simulta- 
neously increases brightness of both the correlation peak 
and noise components. Accounting for the information 
contributions of all components of correlation responses 
of zero and first diffraction orders leads to nonlinear re- 
lations for the diffraction efficiencies of reconstruction 
of the complete image or reference wave as a function 
of the intensity of the reading fragment. Formulas 28, 
references 8. 


Self-Oscillatory Modes in a Ring Gas Laser 


9S57A1012D St. Petersburg OPTIKA I 
SPEKTROSKOPIYA in Russian Jun 95 
No 6, (manuscript received 2 Nov 94) pp 989-998 


[Article by L. V. Skryabin, Physics Institute of St. Pe- 
tersburg University, A. G. Viadimirov, Physics Institute 
of St. Petersburg University, and A. M. Radin, Acad- 
emy of Cold, St. Petersburg; UDC 621.373:535] 


{[FBIS Abstract] The authors study the dynamics of a 
nonrotating class A ring laser with backscattering, with 
equal absolute values of coupling coefficients and with 
identical natural frequencies and cavity losses for op- 
posed waves. Detuning away from the line center is 
taken as arbitrary. The effect of spontaneous breaking 
of phase symmetry is analyzed in detail with a numerical 
and (where possible) analytical description of laser dy- 
namics. An analysis is made of bifurcation mechanisms 
of onset and collapse of periodic lasing modes with zero 
and non-zero beat frequency of opposed waves. A sta- 
ble standing wave is obtained with weak pumping, as 
well as stable traveling waves and self-oscillatory modes 
for strong pumping. The region of stable oscillations of 
intensities is on one side of the center of the amplifica- 
tion line. The location of this region is determined by 
the phase of coupling coefficients of the opposed waves. 
Figures 8, formulas 30, references 26. 
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Fundamental and Applied Problems of Chemistry 


957A0838A Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian 
Vol 65, No 3, Mar 95 pp 206-208 


[Article by Viktor Aleksandrovich Kabanov, 
academician-secretary of the Russian Academy of 
Sciences Department of General and Technical Chem- 
istry, and department director in the Moscow State 
University chemical faculty} 


{FBIS Translated Text} 


The work of the RAN [Russian Academy of Sciences] 
Department of General and Technical Chemistry under 
the new economic conditions was discussed at a meet- 
ing of the RAN Presidium in July 1994. Extremely in- 
sufficient budget funding, which is being used mainly 
for wages, for payment of heat and power bills, and 
for municipal services, and the absence of funds with 
which to acquire instruments, materials and reagents are 
having a deleterious effect on the development of fun- 
damental research in chemistry. Nonetheless, institute 
departments are achieving world-level results. We are 
acquainted with some of them below in a brief report 
by the academician-secretary of the Department of Gen- 
eral and Technical Chemistry and in the discussion that 
followed the report. 


Organized in 1963, the Department of General and 
Technical Chemistry is one of the largest in the Rus- 
sian Academy of Sciences. It coordinates fundamental 
and applied research in the following directions: the- 
ory of chemical structure, reactivity, kinetics; combus- 
tion, explosion, high energy chemistry, the chemistry 
of photographic processes; catalysis; electrochemistry, 
corrosion and protection of metals; chemistry of high- 
molecular compounds; petrochemistry, solid fossil fuel 
and gas chemistry; chemistry of organic and organoele- 
mental compounds; food chemistry; wood chemistry; 
colloid chemistry and physicochemical mechanics; ra- 
diochemistry; adsorption and chromatography. 


Before describing the results of research carried out by 
institute departments, let me present some statistics. 


The staff of the Department of General and Technical 
Chemistry consists of 38 RAN academicians and 41 
corresponding members, 53 of whom work in academy 
institutes, 1] in universities and institutions of higher 
education, and 15 represent sector science. There are 
14 institutes subordinated to the department, employing 
9,890 persons (data as of 1 January 1994) of whom 
6,464 are scientific associates, including 746 doctors 
and 2,760 candidates of sciences. Research conducted in 
the institutes is coordinated by eight problem-oriented 
scientific councils, three of which are joint councils. 
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The Department of General and Technical Chemistry is 
the founder of 17 journals, all of which are translated 
abroad, making some compensation of publication ex- 


penses possible. 


Results of world importance have been obtained in re- 
cent years in the department's institutes and in institu- 
tions working in close contact with them. Some of these 
results have been practically realized, and the basic ap- 
plications of others have been determined. 


Discovery of a number of new organic reactions and 
classes of substances made it possible to develop effec- 
tive methods of stereospecific synthesis with the purpose 
of obtaining highly effective biologically active medi- 
cal and agricultural compounds, and to propose original 
methods of synthesizing highly stressed, high-density 
polycyclic hydrocarbons, including high-energy liquid 
fuels, fluorinated aromatic compounds etc. New types 
of tautometry of organophosphoric compounds were 
discovered and then studied, highly effective extract- 
ing agents were created for transplutonium elements, 
organophosphoric synergists were found for ecologi- 
cally safe pyrotroid preparations, and the principle of 
their action was decoded (Institute of Organic Chem- 
istry, Institute of Organoelemental Compounds, Insti- 
tute of Organic Chemistry of the Ufa Scientific Center, 
Irkutsk and Novosibirsk organic chemistry institutes of 
the Siberian Department, Institute of Organic and Phys- 
ical Chemistry of the Kazan Scientific Center, Institute 
of Organic Synthesis of the Ural Department, Moscow 
University). 


Creation and practical implementation of the concept of 
colloidal microreactors (with dimensions on the order 
of 10-10° nm) are significant accomplishments. They 
paved the way for highly specific synthesis and catalytic 
transformations under pseudo-homogeneous conditions 
in both aqueous and organic media (Moscow University, 
Catalysis Institute of the Siberian Department). 


Giant palladium clusters (Institute of General and Inor- 
ganic Chemistry) and derivatives of transition metals 
containing ligands consisting of fullerenes—spherical 
C,, carbon clusters—were synthesized. The possible ex- 
istence of the latter was first predicted by associates of 
the Institute of Organoelemental Compounds back in 
1973. But it was not until 1990 that the ways of obtain- 
ing this substance were found in several laboratories of 
the world. 


The principles of utilizing neuron nets for computer 
design of new organic compounds with a prescribed 
complex of properties were developed and implemented 
(Institute of Organic Chemistry, Institute of Physiologi- 
cally Active Compounds, and Moscow University). The 
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mechanisms of elementary chemical and electrochemi- 
cal acts were revealed (Institute of Chemical Physics, 
Institute of Physical Chemistry, Institute of Chemi- 
cal Kinetics and Combustion of the Siberian Depart- 
ment, Institute of Electrochemistry, Institute of High- 
Temperature Electrochemistry of the Ural Department, 
Institute of Chemical Physics in Chernogolovka, Scien- 
tific Research Institute of Physical Chemistry imeni L. 
Ya. Karpov). This fundamental research served as the 
basis for developing the principles of creating various 
high-sensitivity sensors and pickups (Institute of Elec- 
trochemistry, Instit»te of Geochemistry and Analytical 
Chemistry, Institute of Petrochemical Synthesis, Insti- 
tute of New Chemical Problems), a highly effective fuel 
cell with solid zirconium oxide electrolyte (Institute of 
High-Temperaiure Electrochemistry of the Ural Depart- 
ment), highly sensitive systems for photographic pro- 
cedures (Institute of Electrochemistry), and steels with 
an adjustable composition of impurities exhibiting ele- 
vated corrosion resistance (Scientific Research Institute 
of Physical Chemistry imeni L. Ya. Karpov). Highly 
selective sorbents were obtained for fine separation of 
mixtures of substances (Institute of Physical Chemistry, 
Institute of Organoelemental Compounds, Institute of 
Petrochemical Synthesis). 


Specialists of our department formulated the theory of 
spontaneous stepped disturbance of mirror symmetry 
during synthesis of macromolecules out of a racemic 
mixture of asymmetrical monomers (Institute of Chem- 
ical Physics). This theory helps us to better understand 
the processes of prebiological evolution. 


A number of institutes have created new, highly ef- 
fective catalysts for synthesizing important target prod- 
ucts and decontaminating ecologically dangerous wastes 
(Institute of Organic Chemistry, Institute of Organoele- 
mental Compounds, Catalysis Institute of the Siberian 
Department, Institute of Petrochemical Synthesis). Re- 
search on the macro- and microkinetics of chemical pro- 
cesses made it possible to propose fundamentally new, 
highly effective industrial reactors (Catalysis Institute of 
the Siberian Department, Institute of Chemical Physics, 
Institute of Petrochemical Synthesis). 


An outstanding accomplishment of the Institute of 
Organic Chemistry in 1971 was communicated for 
the first time in the open press in 1993: a new 
class of chemical compounds (salts of dinatrasic acid) 
characterized as extremely strong oxidizers. Practical 
implementation of the discovery jointly with institutes 
of the military-industrial complex led to creation of 
a unique solid fuel for rockets, making it possible 
to raise our country’s defense capabilities. American 
chemists were not able to obtain such salts until 20 
years later. The prospects for using these substances in 
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ecologically clean high-energy compositions used for 
peaceful purposes came into being. 


A Si; ut contribution was made to creation of 
polymer construction materials and so-called intelligent 
functional polymers for electronics, optico-electronics, 
biology and medicine (Institute of Chemical Physics, 
Institute of Petrochemical Synthesis, Institute of Syn- 
thetic Polymer Materials, Institute of Organoelemental 
Compounds, Institute of Organic Chemistry, Institute of 
High Molecular Compounds, Moscow University, Sci- 
entific Research Institute of Physical Chemistry imeni 
L. Ya. Karpov). 


Fundamental macrokinetic research on flame propaga- 
tion, which had been started some time ago in the In- 
stitute of Chemical Physics, led to the development of 
the principles of SVS [not further identified) synthesis. 
They were realized in a new generation of chemical pro- 
cedures for the acquisition of inorganic materials, many 
of which cannot be made any other way (Institute of 
Structural Macrokinetics). 


The department's institutes are taking part in the acad- 
emy's program of fundamentai research as well as in a 
number of state scientific and technical programs, the 
most important ones of which are “Ecologically Safe 
and Resource-Conserving Processes in Chemistry and 
Chemical Technology,” “New Principles and Methods 
of Acquisition of Chemical Substances and Materials’ 
and "New Materials.” Unfortunately the share of the to- 
tal funding volume allocated to chemical institutes for 
these programs diminished from 17 percent in 1992 to 
3.9 percent in 1993. The loss of funds was compensated 
in part by the Russian Fundamental Research Fund. 


Our department's institutes are developing the scientific 
principles of new chemical procedures. This is the re- 
search that is now facing the threat of shut-down, inas- 
much as the number of clients and financing organiza- 
tions has decreased. This has resulted in a loss of scien- 
tific potential needed by many sectors of the country’s 
national economy. It is no surprise that finding funds 
with which to finance these projects, primarily through 
agreements with various departments, has become an 
object of special concern for the Department of Gen- 
eral and Technical Chemistry. The department is seek- 
ing new forms of cooperation between its institutes and 
applied organizations. A program of joint research with 
the Avangard Scientific-Economic Association, consist- 
ing of materials science institutes of the former defense 
complex, was developed for this purpose. Participation 
of the leading specialists of academy institutes in the 
work of scientific and technical councils under the as- 
sociation made it possible to formulate new approaches 
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to research strategy in the creation of materials satisfy- 
ing the demands of the client. 


Training personnel and preparing replacement scientists 
is one of the most acute problems today. Acting 
under the initiative of Academician O. M. Nefedov 
in an attempt to solve it, in 1990 the Department 
of General and Technical Chemistry organized a new 
type of educational institution—the Higher Chemical 
College. The college was opened under the Russian 
Chemical and Technological University imeni B. I. 
Mendeleyev. It makes wide use of the base provided 
by academy institutes of a chemical profile and by 
the chemical faculty of Moscow State University. In 
contrast to currently existing educational institutions, 
a universal education is combined in the college with 
early specialization. Students are introduced to scientific 
activity in academy institutes while still attending the 
college. 


The total number of associates employed by our de- 
partment’s institutes decreased from 11,400 (December 
1991) to 9,890 (January 1994). The influx of young 
specialists decreased dramatically. While 90 young spe- 
Cialists were accepted in 1988 and 70 were accepted in 
1991, only 25 were accepted in 1993. There are fewer 
and fewer persons wishing to enter into graduate stud- 
ies: There were 106 of them in 1988, 73 in 1991, and 
47 in 1993. Admissions to the doctorate program have 


stopped almost completely. 


The department's international scientific ties continue to 
be maintained rather intensively. In 1993 over 1,000 as- 
sociates left the country on business trips (to include 400 
attending international conferences and symposiums). A 
program of Russian-Italian cooperation in a number of 
directions of chemical science, which has been in ef- 
fect since 1990, played a positive role. Eight of our de- 
partment’s institutes took part in joint scientific projects 
partially funded by the Italian National Research Coun- 
cil together with resources attracted from the European 
Union. 


The total volume of funding provided to scientific 
collectives of the department's institutes working on 
projects that received grants in 1993 from the Interna- 
tional Science Fund was around $500,000, while fund- 
ing by individual grants totaled over $700,000. Fund- 
ing by grants of the International Association for the 
Support of Cooperation With Scientists of Independent 
States of the Former USSR (the INTAS) was around 
50,000 ECU in 1993. 


The country’s difficult economic situation directly af- 
fected funding of the Department of General and Tech- 


nical Chemistry. Budget appropriations are being spent 
chiefly on wages and to pay heating and electric bills, 
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and for municipal services. There are practically no 
funds with which to acquire instruments, materials and 
reagents. Extremely inadequate funding is being expe- 
rienced most strongly by institutes possessing pilot and 
experimental plants characterized by high energy con- 
sumption. These difficulties are common to most ex- 
perimental institutes. The RAN Presidium is making an 
effort to surmount them, and to preserve the potential 
of the Russian Academy of Sciences. 


Then followed a discussion of the report by the 
academician-secretary of the Department of General 
and Technical Chemistry, published below. 


Prospects of Chemical Technology 
957A0838B Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Mar 95 

Vol 65 No 3, pp 209-213 


[A discussion in the RAN Presidium, prepared for 
publication by T. A. Severina] 


{[FBIS Translated Text] 


Academician B. P. Zhukov 


I would like to turn attention to a fundamental area of 
technical chemistry—high-energy condensed systems; 
that is, solid rocket propellents, artillery powder, ex- 
plosives and pyrotechnic compounds. We need to de- 
vote special attention to this direction of technical chem- 
istry, because it affects many aspects of public life, and 
chiefly the country’s economic and defense potential. 
Without high-energy condensed systems, there can be 
no artillery, ammunition or firearms, and consequenily 
there could be no army, and without it, the existence of 
the state would become unpredictable. 


Weapons against which modern methods are ineffective 
because the probability of defeating them is extremely 
low are being created in many industrially developed 
countries. The fastest speed of modern artillery projec- 
tiles is on the order of 2 km/sec. Superhigh velocities are 
needed for defensive weapons. In order to attain them, 
we need new physical principles for the development of 
powder and solid propelients, and electrodynamic deliv- 
ery methods. I feel that were new physical principles to 
be used to propel weapons, the effectiveness of defeat 
would climb by several orders of magnitude. But if we 
fail to continue efforts to improve powder, solid propel- 
lents and new directions of propelling weapons, we will 
find ourselves far behind developed countries, together 
with all of the ensuing consequences. 


To realize new means of propelling weapons, we need 
powerful sources of electric energy. The magnetohydro- 
dynamic generator we have created is far ahead of for- 
eign models. It has enjoyed use in the national economy 














in prospecting for minerals, oil and gas, and in predict- 
ing earthquakes. But introduction of magnetohydrody- 
namic generators has now been frozen. | think that the 
Russian Academy needs to take the appropriate steps, 
since otherwise we would lose our advantages not only 
in defense but also in economics. 


We should continue developing new generations of con- 
densed power systems, as well as fundamental research 
in this area. We have already obtained high-energy solid 
propellent components making it possible to create a 
new generation of strategic missiles. But unfortunately, 
we are yielding our lead in this area as well. We need 
to preserve and develop the scientific and engineering 
school in the field of technical chemistry, which will 


require an integrated, systems approach, a high level of 
instrumentation, and a powerful experimental base. 


We need to decisively halt so-called conversion. This 
is not conversion but destruction of defense enterprises 
and defense science. Conversion must proceed without 
loss of technology and the scientific principles of our 
developments. Instead, we are losing highly qualified 
personnel, and the experimental and industrial base. 
Holding onto personnel is the most important thing. 
With this purpose, we should develop “dual purpose" 
technology used both in defense industry and in the 
national economy. 


I am very grateful to the president of the RAN for sup- 
porting the Scientific Council on Chemistry, Technology 
and Use of Condensed Energy Systems, and for bring- 
ing many problems concerned with development of this 
area of science to the government's attention. We need 
to continue devoting attention to them, because, I repeat, 
condensed energy systems are the foundation of our de- 
fense capability and development of the economy. 


Academician N. K. Kochetkov 


Fine organic synthesis has enormous significance. We 
use it to obtain materials serving as improving addi- 
tives in production processes, as additives that upgrade 
the quality of polymers, and as food additives, and nu- 
merous other substances produced in low volume, upon 
which the quality of the products of various sectors of 
industry and agriculture depend. Organic synthesis plays 
a special role in modern medicine. 
We are aware of our country’s catastrophic situation 
in tegard to medications. | am referring not only to 
the simple and commonly accepted pharmaceuticals: 
Supplying them is the job of industry, and of economic 
and technical policy. Searching for new medicinal 
substances is more important. It's not just that we need 
to synthesize a large quantity of substances for testing. 
This is made somewhat easier today by molecular 
modeling and clarification of the correlations between 
and biological properties using computers. 


Fi 
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There is also the fact that the fantastic accomplishments 
of molecular biology and biochemistry are making it 
possible to create medicines of a new generation by 
deliberate interference in vital activities at a certain 
Stage of an enzymatic process, of receptor interaction 
and so on. Chemists have to synthesize substances with 
specific structure, capitalizing on the accomplishments 
of fine synthetic chemistry. All of this also pertains 
to development of a new generation of substances for 


agriculture—pheromones for example. 


Organic synthesis rests upon two pillars: synthetic meth- 
ods, and procedures for purposeful acquisition of the 
needed substance. As far as the methods are concerned, 
this direction is developing satisfactorily in our coun- 
try. For example we occupy one of the leading positions 
in organoelemental synthesis, and we are holding onto 
a respectable level in stereospecific synthesis. Special 
mention should be made of electrochemical synthesis 
of organic compounds, use of homolytic reactions etc. 
They not only provide a possibility for creating new, ef- 
fective processes, but also raise the hope of introducing 
ecologically clean procedures in the future. 


Development of purposeful synthesis and of new proce- 
dures for obtaining specific substances requires skilled 
labor and considerable experience. Despite the difficul- 
ties, we have had certain accomplishments in this area 
as well. Our institutes have proposed procedures for 
synthesizing steroid hormones, new pheromones, and 
high-energy systems needed in new technology in space. 
All of this says that our scientific potential is surviving 
for the moment, but in order that it would continue to 
survive in the future, we need material assistance. The 
supply of computers in chemical institutes must be in- 
creased, since computer modeling can be of significant 
help. However, chemists must not only model certain 
substances, but also obtain them, which is why we need 
the minimum of reagents and at least some support in 
terms of instruments. 


A few words about young scientists. They are going 
abroad not because they pay better money there, but 
because it is easier to work there. The Soros Fund and 
the Russian Fundamental Research Fund support young 
specialists, but we need to do something more, because 
without an influx of personnel, Russian science will not 
have a future. 


Academician Ya. M. Kolotyrkin 


In recent years, especially after the accident at the 
Chernobyl Nuclear Power Station, significant successes 
were attained in industrially developed countries of 
Europe, and in the USA, Canada, Japan and Australia 
in the development of the scientific and engineering 
principles of creating fuel cells—devices that directly 
convert the chemical energy of fuel into electric energy. 
Because conversion of chemical energy into electric 
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energy occurs without its intermediate transformation 
into thermal energy, the efficiency of transformation 
may be rather high in a fuel cell. It is no accident that 
power plants based on fuel cells are now being looked 
at as a realistic alternative to thermal electric power 
Stations. 


The idea itself of using fuel cells as electric energy 
generators appeared back in the last century, but the 
scientific and engineering possibilities for building them 
did not arise until the second half of this century. 
Intensive development of low-temperature hydrogen- 
oxygen fuel cells of relatively low capacity intended for 
use in space began in our country and in the USA in the 
1950s. Such cells were created with a good reliability 
reserve and a high transformation efficiency (around 70 
percent), and they found use as energy sources for the 
Apollo and Shuttle spacecraft in the USA and for the 
Buran spacecraft in the USSR. Because these cells use 
highly pure hydrogen and oxygen, as well as expensive 
platinum catalysts, they cannot compete in cost with 
electric power generated by traditional procedures. 


Several types of fuel cells able to function stably on 
the basis of inexpensive fuels with a transformation 
efficiency from 45 to 65-70 percent, as compared to 33 
percent for internal combustion engines and 35 percent 
for thermal electric power stations, were developed 
in the last decade. These fuel cells are subdivided in 
relation to the interval of working temperatures into 
moderate-temperature cells with a phosphate electrolyte 
(200-220°C), and two types of high-temperature cells— 
with fused carbonate (650°C) and with a solid oxide 
electrolyte (900-950°C). 


Development of these types of fuel cells has now 
brought us as far as operating power plants with 
capacities of 50, 200, 1,300 and 11,000 k'W (their degree 
of perfection varies). Fourteen plants underwent testing 
in 1992-1993 in eight European countries, and as many 
did so in the USA. Moderate-temperature cells with 
phosphate electrolyte were found to be best suited for 
practical realization. Power plants designed on their 
basis are already being produced on an industrial scale 
(Japan). However, cells with fused carbonate (which can 
use coal gasification products as fuel) and cells with 
solid oxide electrolyte (adapted to work off of natural 
gas) are considered to be the most effective in terms 
of efficiency and operating reliability. Special attention 
was devoted in recent years to perfecting these two types 
of cells. 

The new technology is distinguished by the possibility 
for widely varying the capacity of the power plants— 
from tens of kilowatts to hundreds of megawatts. 
Judging from available information, the first generators 
of this type are to be used to supply energy to 
transportation resources (large trucks, buses, vessels, 
railroad trains). They are already being tested as self- 
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contained power sources in large department stores, 
hotels and other facilities. Gas industry and electric 
power consumers are showing heightened interest in the 
new technology. 


Fuel cells are basically an electrochemical and catalytic 
problem. The status of these areas of science in our 
country raises the hope of successful solution of the 
problems associated with developing the scientific prin- 
ciples of the new technology. A significant foundation 
was created in recent years in relation to practically 
all types of fuel cells, especially high-temperature cells 
with solid oxide electrolyte. Results obtained by the 
Institute of High-Temperature Electrochemistry of the 
Ural Department of the Russian Academy of Sciences 
noticeably surpassed the accomplishments of foreign re- 
searchers for a long period of time. However, because of 
the weakness of the institute’s experimental base, they 
were not improved to the point of operating engineering 
articles. The collective of the Electrochemical Works of 
the Ministry of Atomic Energy, which had developed a 
low-temperature fuel cell for use in space in its time, 
has accumulated considerable experience in this area. 
This experience may be used to create the procedure 
for manufacturing moderate-temperature fuel cells with 
phosphate electrolyte. 


The prospects for raising the efficiency of the chem- 
ical energy of mineral fuels into electrical energy by 
1.5-2 times makes the fuel cell problem especially at- 
tractive in terms of the development of the country’s 
power engineering and its economy. However, its so- 
lution is associated with considerable outlays, and con- 
sequently it would be possible only under a national 
program that must foresee development of the scientific 
and engineering principles of power plants and organ- 
ization of their industrial production. Planning of this 
program could be assigned to the Russian Academy of 
Sciences and the Engineering Academy, with the help 
of interested sectors of industry and technology, and 
chiefly a number of institutes and design offices of the 
former military-industrial complex. The latter are able to 
solve problems of engineering and materials science as- 
sociated both with developing and introducing the new 
technology. 


Academician A. V. Fokin 


The Department of General and Technical Chemistry is 
taking part in a number of state scientific and techni- 
cal programs such as “Ecologically Safe and Resource 
Conserving Processes of Chemistry and Chemical Tech- 
nology” and "New Materials.” The department's scien- 
tists are concurrently working on a chemical ecology 
program. 


The department conducted a scientific session devoted 
to the problems of chemical ecology. In it, mention was 
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made of the danger of excessive use of organochlo- 
ride products, and of the advent of new toxic mate- 
rials. This danger is brought about not only by the 
acute toxicity of high-volume production of hexachlo- 
rane, chlorine-based herbicides and so on. While such 
substances are now banned, they are still being produced 
and used. Toxic materials circulating in microquantities 
and formed as impurities in processes utilizing aromatic 
hydrocarbons and chlorine are more toxic and danger- 
ous, especially in terms of their remote consequences. 
They are known under the al name of “dioxins,” 
and their unusual toxicity is the product of high biologi- 
cal activity, great stability, and a capacity for biological 
transport. Even negligible concentrations of these sub- 
stance affect the immune system. In addition dioxin is 
considered to be the most dangerous substance in terms 
of cancer risk in many CIS countries. 


As we know, dioxins first made their appearance dur- 
ing the chemical war in Vietnam. They are an impurity 
in the recipe of Agent Orange, over 60,000 tonnes of 
which were scattered over Vietnamese soil. It killed not 
only forests but also people. The multiplicity of sources 
of dioxins and the growing risk of their accumulation 
compelled the industrially developed countries of Eu- 
rope and the USA to organize national programs di- 
rected at suppressing dioxin formation and developing 
ways of protecting against it. 


In our country, the sources of dioxins are the in- 
dustrial zones of organochloride synthesis, pulp-and- 
paper industry, and electrochemical industry. Moreover, 
solid waste treatment and conventional incineration of 
garbage create a situation where over the course of a 
year, every furnace can produce around a hundred grams 
of dioxins, which are spread by air and settle on the soil. 


The dioxin problem cannot be solved by traditional 
methods, because dioxins do not begin to decompose 
below 800°C. However, they can still be controlled, and 
we need to create a state program for protecting against 
dioxins. Among the large consumers of chlorine and 
chlorine products, only our country is not looking at 
the problem of xenobiotics such as dioxin as a national 
problem, and it is not participating in international 
cooperation. The RAN Presidium must support creation 
of the “Dioxins” state program, which actively promotes 
development of ways to protect against these pollutants, 
and will have a great influence on the health of the future 
generation. 

Academician O. M. Nefedov 


Let me begin my presentation with a very important 
problem—ecology. It is associated primarily with the 
danger created by the existence of an enormous chem- 
ical complex, and with wide, often unqualified use of 
chemical products that are toxic to one degree or an- 
other. Such that protection of the environment and hu- 
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man health is inseparable from chemistry and chemical 
products. Moreover, recovery from and prevention of 
many serious ecological accidents and disasters require 
the use of chemicals and chemical procedures. 


I would like to remind you that the Academy of Sciences 
acted as the initiator and took on the main burden 
of financial expenditures for the 15th Mendeleyev 
Congress on General and Applied Chemistry. It was 
held in May 1993 in Minsk, and it was devoted 
entirely to the problems of ecology. The congress was 
successful despite Customs barriers and the confusion 
in republics of the former Union. It was attended 
by around 1,500 participants, and representatives from 
many foreign chemical societies and organizations were 
present. I must say that for the first time, the congress 
examined not only chemical and ecological problems 
but also medical ones. Specific steps were planned out at 
the government and nongovernment levels to integrate 
chemical scientists and support the chemical complex 
of the former Union. 


As far as concerns the program on dioxins and other 
highly toxic materials, which was discussed by Aca- 
demician A. V. Fokin, the Academy of Sciences is mak- 
ing active progress. Several meetings were held with A. 
V. Yablokov, who is responsible for ecology in the RF 
President's administration. The academy keeps in touch 
on this issue with Russia’s chief public health physician, 
with the Ministry of Health and with the Ministry of 
Protection of the Environment and Na ral Resources. 
My hope is that the federal “Dioxins” program will be 
approved in the immediate future. 


Let me dwell on some issues touched upon to one degree 
or another in the academician-secretary's report and in 
the presentations. 


Chemistry is to a significant degree an experimental 
and expensive science, especially these days, when the 
prices of instruments, spare parts and energy resources 
are growing quickly. In the meantime, we can con- 
tinue chemical research by maintaining the material and 
equipment base, at least at a satisfactory level. Consid- 
ering this, | would like to emphasize the role played by 
the department's centers. Most successful among them 
is the Center for X-Ray Analysis, headed by RAN Cor- 
responding Member Yu. T. Struchkov. The center pro- 
vides services not only to the department's institutes 
but also to many other organizations, making one of the 
most expensive methods—xX-ray diffraction analysis— 
accessible. The Russian Fundamental Research Fund 
needs to continue allocating large sums to support of the 
material and equipment base of fundamental science, on 
the condition that this base would be accessible to the 
majority of interested institutes. It is very important to 
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centralize this effort because it is impossible today to 
find the resources with which to develop and support 
the scientific and technical base in the budget of a par- 
ticular department, and all the more so of an institute. 


Now about personnel. The RAN Higher Chemical 
College has now been operating for 4 years. This is 
a truly elite educational institution, training qualified 
researchers for the Academy of Sciences. However, 
the interest of academy institutes in this educational 
institution is falling. They are still providing help in 
organizing practical training in chemistry, but they are 
opting not to sign contracts that would keep a future 
specialist at the institute. For practical purposes, the 
college is training researchers for work abroad, chiefly 
in the United States of America, which is why it is 
very important to find some way of attracting the young 
specialists to academy institutes as soon as possible. 
After all, the students at the college are unique. Here is 
an example. After a course of summer practical training 
(10-12 weeks after completing the third year), which 
students undergo chiefly in the USA, one of them was 
invited to pursue graduate studies with Nobel Prize 
winner Professor R. Hoffman. Surely this is evidence 
of good training for our students! 


A few words about scientific literature and reagents. 
Chemists need a diversity of scientific literature. Striv- 
ing to provide literature to them, we utilize the possibili- 
ties not only of the Soros Pund and the INTAS program, 
but also bilateral contacts with many chemical partners 
abroad, for example with the American Chemical So- 
ciety, the Royal Chemical Society and the Society of 
German Chemists. What do we get from this? This is 
now the fourth year the academy has been receiving a 
free subscription to all journals published by these or- 
ganizations. The value of such humanitarian assistance 
has now exceeded $1 million. 


Thanks to the American Chemical Society, we receive 
reagents worth $1 million free of charge. This was 
an extremely complicated operation, since after all, 
we had to surmount customs barriers and solve the 
transportation problem, since Fisher Scientific, which 
provided the reagents, naturally didn't cover the delivery 
expenses. The reagents have already been delivered to 
Moscow, and their list will soon be sent to all chemical 
institutes. 

One last thing. Despite the very difficult times, and 
the economic, financial and political complications, we 
were able to keep the RAN Experimental Chemical 
Plant intact, and equipment is now being installed ai full 
steam in Volgograd. This is a unique enterprise, with 
equipment valued at around $38 million. It will work 
according to the modular principle—that is, according to 
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the “Erector Set" principle: The needed equipment could 
be assembled together for any procedure depending on 
the parameters of the process. The first unit producing 
the pharmaceutical Probucol is already on-line, and the 
Academy of Sciences has earned 60 million rubles with 
it. This isn’t much compared to what was invested, but 
as they say, “the assembly line is rolling.” And it is very 
important for our experimental plant not only to bring 
income to the Academy of Sciences but also to restore 
the scientific laboratory’s lost ties with production and 
with sector institutes. 


The Presidium of the Russian Academy of Sciences 
adopted a resolution approving the activity of the De- 
partment of General and Technical Chemistry associated 
with developing fundamental chemical research and cre- 
ating the scientific foundations for promising chemical 
procedures. The department's effort to make effective 
use of VUZ specialists in implementing the program of 
fundamental research in modern chemistry, in develop- 
ing new forms of training of scientists and engineers, 
and in finding effective forms of cooperation with sci- 
entific institutions of the higher school, the academies 
of CIS countries and applied institutions was given a 
positive evaluation. 


It was recommended that the department continue its 
analysis of the most important problems of modern 
chemistry, and that it select the priority directions 
for priority budget funding under the new economic 
conditions. It is also recommended that it conduct 
scientific sessions on different fundamental and applied 
problems of chemistry jointly with other departments 
of the RAN, with regard for the multidisciplinary 
nature of most chemical research and development. 
The department was instructed to prepare proposals 
on new forms of cooperation of its institutes with 
applied institutions of a chemical profile, particularly 
with organizations of the former defense complex. 


It was alsu instructed to prepare an appeal to the govern- 
ment of the Russian Federation and to the RF Federal 
Assembly for a larger share of funding for chemical re- 
search conducted under the stale conversion program. 
The reference is to research oriented on creating ma- 
terials with a prescribed complex of properties, new 
principles and chemical procedures of energy produc- 
tion, development of the methods of modern design, 
synthesis and production of pharmaceuticals, and effec- 
tive means of chemical monitoring and protection of 
the environment. A decision was made to submit a pro- 
posal to the government of the Russian Federation to 
establish a federal specific-purpose program to create 
power plants based on fuel cells that convert the chem- 
ical energy of fuel directly into electrical energy with 
efficiency greater than that of traditional procedures. 
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Plasmids of Antibiotic-Resistant Strains of 
Salmonella of Different Origin Circulating in St. 
Petersburg and Leningrad Oblast 

957A0906A Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Mar 95 

Vol 40 No 3, (manuscript received 11 Jan 95) pp 28-34 


[Article by N. S. Kozlova, V. P. Ivanov, V. A. Kuzmin, 
L. A. Lipatova and D. P. Gladin, St. Petersburg Medical 
Academy; UDC 579.252.5:579.842.14:615.33) 


(FBIS Abstract} The plasmid profile of resistance of Sal- 
monella to antibiotics in different biotopes and the pres- 
ence of conjugative R plasmids among them were stud- 
ied. Two hundred and twenty-four Salmonella strains 
of various serovars isolated from different sources (hu- 
mans, domestic animals and birds, the environment) in 
St. Petersburg and Leningrad Rayon in 1984-1991 were 
investigated. It was found that drug resistance in 39.3 
percent of the strains was determined by conjugative 
R plasmids with molecular weights of 28 to 90 mD 
which were transferred at a rate 10* to 10°. Thirteen 
detected types of the Salmonella conjugative R plasmids 
differing with respect to resistance markers, molecular 
weights and conjugative transfer rates most frequently 
contained the genes responsible for resistance to tetra- 
cycline (97.7 percent), chloramphenicol (92.0 percent), 
streptomycin (83.0 percent), kanamycin (76.1 percent), 
monomycin (76.1 percent) and neomycin (76.1 percent). 
The conjugative R plasmids were mainly detected in S. 
typhimurium (92.9 percent), especially in isolates from 
humans (97.6 percent). The most frequent plasmid type 
in the Salmonella strains of this serovar was that with 
a molecular weight 90 mD carrying the genes of re- 
sistance to chloramphenicol, tetracycline, streptomycin, 
kanamycin, monomycin and neomycin. Detailed infor- 
mation on these conjugative R plasmids is given in a 
table and on a bar graph. Figures 3; references 9: 3 
Russian, 6 Western 


Sensitivity of Salmonella Isolated From Different 
Sources in St. Petersburg and Leningrad Oblast to 
Antibacterial Drugs 

957A0906B Moscow ANTIBIOTIKI | 
KHIMIOTERAPIYA in Russian Mar 95 

Vol 40 No 3, (manuscript received 11 Jan 95) pp 35-42 


[Article by N. S. Kozlova, V. P. Ivanov, V. A. Kuzmin, 
L. A. Lipatova and D. P. Gladin, St. Medical 
Academy; UDC 615.33:579.252.5:579.842.14] 


{[FBIS Abstract] The percentage of antibiotic-resistant 
cultures among |,706 strains of 85 Salmonella serovars 
isolated from various sources in St. Petersburg and 
Leningrad Rayon in 1984-1991 amounted to 16.4 per- 
cent. The highest percentage of such cultures was among 
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isolates from humans (20.9 percent). The percentages 
of the isolates from domestic animals, birds and the 
environment were virtually equal (13.8, 13.8 and 13.7 
percent respectively). Strains resistant to streptomycin 
(11.9 percent), tetracycline (11.5 percent) and chloram- 
phenicol (11.2 percent) were the most frequent Salmo- 
nella isolates from these different sources. Rifampicin, 
amikacin, thienamycin, nitroxolin, oxolinic acid, dioxi- 
din, ciprofloxacin and pefloxacin proved to be highly 
active against the isolates. No significant difference 
in the antibiotic resistance spectra of the Salmonella 
strains Circulating in the different biotopes was detected. 
However, among the Salmonelia isolates from humans 
there was undoubtedly a predominance of semiresistant 
strains with the resistance spectra including 10 and 6 an- 
tibacterial drugs (42.4 and 28.8 percent of the resistant 
strains respectively). Sometimes there was a correlation 
between the serovars of the Salmonella strains (regard- 
less of the isolation source) and the most characteris- 
tic spectra of their antibiotic resistance. The antibiotic 
resistance spectra of 79 percent of the S. typhimurium 
Strains and 82.5 percent of the S. haifa strains resis- 
tant to one or more antibacterial drugs were the fol- 
lowing: CmTcSmKmMmNm and ApCbCmTcSmKm- 
MmNmGmNal respectively (a table lists 19 resistance 
spectra for humans, birds and animals and the environ- 
ment respectively). Figures 5; references 7: 4 Russian, 
3 Western. 


Influence of Some Pyrimidine Derivatives on 
Efficacy of Treatment of Experimental Infections of 
Animals With Levomycetin 


957A0906C Moscow ANTIBIOTIK! | 
KHIMIOTERAPIYA in Russian Mar 95 
Vol 40 No 3, (manuscript received 23 Dec 94) pp 43-46 


[Article by A. F. Ismagilova, F. S. Zarudiy, D. N. 
Lazareva and V. A. Davydova, Organic Chemistry 
Institute, Ufa Science Center, Russian Academy of 
Sciences; UDC 616.9-085.615.281:547.853.3:59} 


[FBIS Abstract] The purpose of the research was 
study of the influence of several pyrimidine deriva- 
tives, the most active stimulators of the absorptiv- 
ity of macrophages, including 2-methyl-6-amino- 
6-oxypyrimidine (MAOP) and 5-oxy-4-methy!- 
isocytosine (oxymisin), on the efficacy of treatment 
of experimental infections with levomycetin (chio- 
ramphenicol). The experimental mice were purposely 
infected by peritoneal injection of a variety of patho- 
genic bacteria, such as Staphylococcus aureus and 
Proteus (with death of 50 percent of the animals 3-5 
days after infection). The animals were administered 
the studied compounds for 7 days prior to infection 
A comparison was made for the different infectious 
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bacteria; the four series of experiments included ad- 
ministration of oxymethyluracil, introduced at the same 
time prior to infection. After infection the animals 
then received the studied compounds and levomycetin. 
The efficacy of this therapy was judged from animal 
viability and life span. All pertinent data for the 
4 series are summarized in a table (MAOP + lev- 
omycetin; oxymisin + levomycetin; oxymethyluracil + 
levomycetin; levomycetin alone). These experiments on 
mice revealed that some pyrimidine derivatives, such as 
MOP and oxymisin, increased levomycetin efficacy in 
the treatment of experimental infections. In particular, 
the effect of 2-methyl-6-amino-6-oxypyrimidine proved 


to be higher in comparison with that of oxymethylu- 
racil. References: 9 Russian. 


Protective Effect of Nerve Growth Factor on 
Sensory Neurons Influenced by Diptheria Toxin in 
Organotypic Culture 

9STAO9T6A St. Petersburg TSITOLOGIOYA 

in Russian Mar 95 


Vol 37 No 3, (manuscript received 28 Dec 94) pp 216-219 


[Article by A.V. Romanyuk, M.V. Davydovskaya, M.N. 
Sorokina, N.I. Chalisova, M.I. Lyudyno, Institute of 
Child Infections, Russian Ministry of Public Health, 
St. Petersburg University, and Institute of Physiology, 
Russian Academy of Sciences, St. Petersburg] 


(FBIS Abstract} The possibility that the nerve growth 
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It was found in a second series of experiments that 
simultaneous addition of the nerve growth factor and of 
the diptheria toxin to the culture resulted in an inhibiting 
effect on the diptheria toxin. The neurites around the 
circumference of the ganglia grew and the area index 
increased to that for the control explants. An increase 
of the diptheria toxin concentration showed a decrease 
in the inhibiting effect of the nerve growth factor. The 
studies showed a relationship between the molecular 
mechanisms of the effect on diptheria toxin and nerve 
growth factor neurons. The investigations indicate a 
need for further study of the protective effect of the 
nerve growth factor in effective treatment of diptheria. 
Figures 3, references 12: 2 Russian, 10 Western. 


On Dependence of Antiarrhythmic Effect of Laser 
Irradiation Versus Power, Duration and Location 
of Impact 

957A0931A Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 

in Russian Mar 95 Vol 119 No 3, pp 246-248 


{Article by S. D. Mikhaylova, G. I. Storozhakov, T. M. 
Semushkina, N. N. Stepanyuk, A. V. Sokolov] 


{FBIS Abstract] In acute experiments on cats anes- 
thetized with Nembutal, it was shown that on the very 
same model of development of ischemic disruptions of 
cardiac rhythm, the antiarrhythmic effect of laser irra- 
diation is determined by the power and exposure time, 
and is manifested at the location of the impact. 2 figures 
and 8 references. 


Effect of Azaleptin and Its New Derivative Seleptin 
on Spontaneous EEG and Activation Reaction in 
Rabbits 


957A0931B Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Mar 95 Vol 119 No 3, pp 252-255 


[Article by N. B. Pankova, Yu. B. Kuznetsov, A. V. 
Latanov, O. N. Slobodchikova, G. S. Chernov, E. V. 
Nikushkin] 

[FBIS Abstract] In a chronic experiment on rabbits, the 
impact of an azaleptin tranquilizer and its new deriva- 
tive seleptin with anticonvulsive properties on a spon- 
taneous electroencephalogram is studied, as well as the 
activation reaction in the cortex and hippocampus. It 
was shown that azaleptin causes synchronization of 
both structures in all frequency ranges of the electroen- 
cephalogram, while seleptin induces desynchronization 
in the cortex and synchronization in the 4-, @- and /3- 
ranges of the electroencephalogram of the hippocampus. 
Both drugs prevent an activation reaction and change the 
pattern of this reaction, causing a reduction in the power 
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of the 8-range of the electroencephalogram instead of 
its normal increase. 3 figures and 12 references. 


Influence of Antio Organophosphorus Pesticide on 
Blood Supply to Brain 

957A093iC Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 

in Russian Mar 95 Vol 119 No 3, pp 270-275 


[Article by N. V. Sanotskaya, Ya. K. Kurambayev, D. 
D. Matsiyevskiy, V. A. Safonov] 


[FBIS Abstract] In acute experiments on cats using 
the ultrasound method, it was shown that the Antio 
organophosphorus compound causes a reduction in the 
resistance of the vascular channel of the internal carotid 
artery of the jaw. For a long time blood flow along 
these arteries is not reduced. The percentage of blood 
flow along the internal maxillary artery is increased 
relative to overall blood flow along the carotid artery. A 
reduction of blood supply to the brain is observed only 
by the end of the experiment, at a blood pressure level 
of 40-50 mm of mercury. 3 figures and 10 references. 


Influence of Antio Organophosphorus Compound 
on Pulmonary and System Blood Circulation of 
Unanesthetized Cats 

957A0931D Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 

in Russian Mar 95 Vol 119 No 3, pp 276-279 


[Article by N. V. Sanotskaya, Ya. K. Kurambayev, D. 
D. Matsiyevskiy, V. A. Safonov] 


[FBIS Abstract] Experiments on cats showed that awake 
animals demonstrate the ability to compensate for 
disturbances in pulmonary and system hemodynamics 
caused by the effect of an organophosphorus compound. 
On the third day after exposure, the frequency of cardiac 
coniractions completely normalized in the majority of 
animals, as well as system arterial pressure and general 
peripheral resistance. The cardiac index displays a 
tendency towards normalization. Pulmonary vascular 
resistance and pulmonary pressure of the blood remain 
insignificantly elevated. 2 figures and 12 references. 


Some Cytochemical Features of Motor System of 
Rat Brain After Space Flight 

957A0931E Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Mar 95 Vol 119 No 3, pp 288-290 


[Article by A. V. Sergutina, L. M. Gershteyn, F. 
D’ Amelio, N. Donton, I. B. Krasnov] 


[FBIS Abstract] Based on the results of a cytophoto- 
metric and cytochemical analysis of the brain of rats, 
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it is thought that rats remaining under microgravila- 
tional conditions for nine days display reduced activity 
of monoamine oxidase in the fibrillar structures of the 
V somatosensory cortex layer and in the head of the 
caudate nucleus, and a reduction of acetylcholinesterase 
activity in neuron bodies of the head of the caudate nu- 
cleus. 1 table and 8 references. 


Comparison of Neurotropic and Stress Protective 
Properties of Pyracetame and 
Pyrido[1,2-a]Pyrimidine Derivative 

957A0931F Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII 1 MEDITSINY 
in Russian Mar 95 Vol 119 No 3, pp 299-301 


[Article by M. M. Kozlovskaya, A. N. Inozemtsev, S. 
V. Nikitin, A. G. Gochmuradov, R. A. Yakushevy, R. 
Chabak-Gorbach] 


{[FBIS Abstract] In experiments on white rats it was 
shown that when developing an avoidance reaction in 
the shuttle chamber, the new derivative pyrido[1,2- 
a}pyrimidine acts as a psychostimulant, manifested in 
accelerated instruction. It was also shown that on a 
model of acute emotional stress caused by a disturbance 
in the simple cause-affect relationship in the experimen- 
tal medium, this compound displayed stress protective 
properties, comparable with the similar effect of pyrac- 
elame. 


Influence of New Immunostimulant with 
Psychostimulating Effect—Bromantan—On 
Isolation and Metabolism of Dopamine in Dorsal 
Striatum of Freely Mobile Rats: Microdialysis 
Research 

957A0931G Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGI/ | MEDITSINY 
in Russian Mar 95 Vol 119 No 3, pp 302-304 


{Article by T. V. Grekhova, R. R. Gaynetdinov, T. 
D. Sotnikova, L. M. Krasnykh, V. S. Kudrin, S. A. 
Sergeyeva, I. S. Morozov] 


{[FBIS Abstract} It was shown that bromantan causes a 
pronounced and protracied (registered over eight hours) 
increase in the release of dopamine. Tetrodotoxin per- 
fusing through a microdialysis probe partially counter- 
acts the increase in the release of dopamine caused 
by bromantan. The extracellular content of metabolites 
of dopamine—3,4-dioxyphenylacetic and homovanillic 
acids—was marginally reduced. Possibic mechanisms 
of action of bromantan on dopaminergic and serotonin- 
ergic systems of the brain are discussed. 2 figures and 
12 references. 
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Expression of Human Interleukin-10 in Escherichia 
Coli Cells 


957A0931H Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Mar 95 Vol 119 No 3, pp 324-327 


[Article by L. R. Ptitsyn, I. B. Altman, M. V. Gurov, 
A. N. Kurkin) 


(FBIS Abstract} The human interleukin-10 gene was 
synthesized by the chemical enzyme method. Vectors 
for cytoplasmic and periplasmic expressions of recom- 
binant interleukin-10 in E. coli cells are obtained. It is 
shown that a high level of expression of the protein 
is only characteristic for recombinant strains producing 
interleukin-10 in the form of a "fused" protein (with an 
N-terminal fragment of interleukin-3). 3 figures and 12 
references. 


Isolation and Partial Characterization of Listeria 
Monocytogenes Cell Wall Proteins 


957A0943A Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 15-21 


[Article by Yu. F. Belyy, L. A. Karpova, O. I. Barkha- 
tova, I. S. Tartakovskiy, §. V. Prozorovskiy] 


(FBIS Abstract] A method for purifying proteins with 
molecular weights of 39 kD and 79 kD from L. 
monocytogenes membrane fractions has been developed. 
The technclogy for obtaining the proteins involves 
the cultivation of bacteria in a heart-brain broth, the 
isolation of bacterial membrane fractions, the extraction 
of the components with Triton X-100, and the use 
of chromatography with Superose columns. It was 
shown that the purified proteins formed structures with 
molecular weights of 500-1000 kD with a pH of 4.7 
in aqueous solutions. Their potential for diagnosing 
listeriosis and indicating the infection pathogen in 
environmental samples is assessed. | figures and 17 
references 


In-Hospital Infection Morbidity Rate in Russian 
Federation 


957A0943B Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII | IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 30-34 


[Article by N. A. Semina, N. S. Pryamukhina, N. Ya. 
Zhilina) 


(FBIS Abstract] An epidemiological analysis of morbid- 
ity due to infections was conducted in Rus- 
sia in 1990-1991, which helped establish the frequency 
with which infections occurred among hospitalized pa- 
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tients throughout the country. The data revealed that the 
number of recorded cases of in-hospital infections did 
not differ markedly from 1991 to 1992. These illnesses 
occurred in 0.15% of hospitalized patients, based on a 
total annual number of approximately 30 million indi- 
viduals hospitalized. Data were obtained on the struc- 
ture of recorded in-hospital infections, the majority of 
which were neonatal purulent septic infections and post- 
Operational infections. The former involved infections of 
the eyes, skin and subcutaneous fat. Outbreaks of total 
morbidity due to in-hospital infections did not exceed 
1%, but for intestinal infections as a whole throughout 
Russia it was 10%, and in the area where outbreaks of 
intestinal infection were recorded, it was 30%. 4 tables 
and 5 references. 


Dynamic Model for Analyzing and Predicting 
Epidemic Process of Typhoid Fever 

957A0943C Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII | IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 46-49 


[Article by V. P. Grishin, B. V. Boyev] 


{[FBIS Abstract] Results are given on the theoretic 
research and calculations which were performed to 
determine the spread of typhoid fever. Mathematical 
modelling based on developing and improving the 
B. Tsvetanovich model was used in order to create 
a methodology for obtaining quantitative assessments 
of the effectiveness of antiepidemiological measures 
to reduce the risk of infection by the typhoid fever 
pathogen. The new model uses modern phenomenology 
to describe the processes by which typhoid fever spreads 
in a heterogenous cohort of susceptible individuals. A 
computer program for the new mathematical model of 
typhoid fever has been developed on an IBM PC/AT 
386-type computer, allowing extensive predictions and 
analytical research to be performed on the dynamics 
of the spread of typhoid fever in endemic territories. 
This program was used to perform calculations for the 
analysis and prediction of the processes of morbidity 
and mortality due to typhoid fever in St. Petersburg. 4 
figures and 5 references. 


Immunomodulating Capability of Shigella Flexneri 
2A Having Lost Invasiveness Plasmid 

957A0943D Moscow ZHURNAL MIKROBIOLOGII. 
EPIDEMIOLOGII | IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 50-54 


[Article by T. N. Nikolayeva, V. M. Bondarenko, I. A. 
Nastichkin, Yu. M. Romanova) 


[FBIS Abstract] The immunomodulating activity of 
plasmid-free S. flexneri 2a516 was investigated in or- 
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der to further characterize the bacteria itself, as well 
as assess the role of the S. flexneri pSF,,, invasiveness 
plasmid in the formation of cellular immune response. 
The immunosuppressive effect of live microbial ceils 
of the virulent plasmid-containing strain Shigella flexn- 
era 2a516 was shown on the formation of splenic cells 
which produce antibodies to the heterologous antigen 
(sheep erythrocytes), which is most sharply manifested 
in the early period after infecting mice (4-7 days). On 
the other hand, avirulent plasmid-free bacteria genet- 
ically related to the S. flexneri 2a516 strain cause an 
immunostimmulating effect in this period of observation. 
The noted immunostimulating activity of the plasmid- 
free strain, smooth-type S. flexneri 2a on immunocom- 
petent effector T and B lymphocytes, isolated while pre- 
serving active hematopoiesis, confirms the possibility of 
using such variants of Shigella as vector strains when 
constructing genetically engineered or vector vaccines. 
4 figures, 2 tables and 13 references. 


Influence of Recombinant Tumor Necrosis Factor 
oa Antibody Production in Mice Immunized With 


Preparation of Francisella Tularensis Outer 
Membranes 


957A0943E Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 64-67 


[Article by S. V. Yurov, S. Yu. Pchelintsev, L. A. 
Denisov, S. S. Afanasyev, V. I. Urayeva, N. B. 
Denisova, G. V. Cherenkova, A. A. Vorobyev] 


(FBIS Abstract] The influence of exogenic human re- 
combinant tumor necrosis factor (TNF-a) on antibody 
formation in mice immunized with a preparation of 
Francisella tularensis outer membranes, was studied. 
TNF-a was injected into mice in doses of 0.001 to 
10 TU both before and along with the outer membrane 
preparation. ELISA was used to investigate the levels 
of tularemia antibodies, and the number of aatibody- 
producing cells was studied. The study revealed that 
recombinant TNF-a in the studied dosage range stim- 
ulated the formation of humoral immunity. The usage 
of TNF-a in a 0.001 TU dose was found to produce 
the most pronounced effect on the level of tularemia 
antibodies and the number of antibody-producing cells. 
When TNF-a is used as an immunomodulator, it is pos- 
sible to reduce the immunogenic agent—the outer mem- 
brane preparation—without marked changes in the num- 
ber of splenic antibody-producing cells and the level of 
tularemia antibodies. 3 tables and 15 references. 
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Influence of Clostridium Tetani Cultures on 
Experimental Immunization With Tetanus Toxoid 


957A0943F Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 68-72 


[Article by S. F. Stovbun, V. E. Bukova] 


([FBIS Abstract] The influence of C. tetani cultures on 
primary and secondary immune response of experimen- 
tal animals immunized with tetanus toxoid was investi- 
gated. Data are given on a study involving 383 guinea 
pigs and the effect of Clostridium tetani cultures on the 
immune response of the animals when injected with the 
tetanus toxoid. The state of humoral and cell-mediated 
immunity were studied using the hemagglutination in- 
hibition test, the neutralization test, the enzyme-linked 
immunosorbent assay, and the skin allergic test with 
tetanin. The animals’ resistance to infection by tetanus 
was also assessed. The inhibiting effect of C. tetani 
during primary immune response to the tetanus toxoid 
and the stimulating effect during secondary immune re- 
sponse have been established, which can be useful for 
elevating the quality of anti-tetanus drugs such an tox- 
oids and serums, and for developing a strategy for the 
rapid prevention of tetanus. 3 figures and 9 references. 


Activity of Phagocyte Bactericidal Systems in Intact 
Guinea Pigs and Guinea Pigs Immunized Against 
Tularemia 


957A0943G Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 77-79 


[Article by Ye. P. Golubinskiy, I. S. Boykova, V. I. 
Dubrovina] 


{[FBIS Abstract] The activity of NADP-oxidase and 
glucose-6-phosphate dehydrogenase in mononuclear 
phagocyte and polymorphonuclear leukocyte systems 
is studied during the phagocytosis of Francisella 
tularensis. Moreover, the influence of tularemia immu- 
nization on the oxygen-dependent metabolic activity 
of phagocytes which ensure bactericidinal activity is 
also investigated. The phagocytosis of F. tularensis 
was found to be accompanied by an elevation in the 
activity of NADPH-oxidase and glucose-6-phosphate 
dehydrogenase. In the process of immunogenesis, the 
enzyme systems which ensure the antimicrobial effect 
of phagocytes are rearranged. Macrophages exhibited 
higher enzymatic activity than polymorphonuclear 
leukocytes. 4 figures and 11 references. 
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Effectiveness of Some Immunological Methods in 
Diagnosis of Leptospirosis 
957A0943H Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 84-86 


[Article by V. A. Shamardin, N. V. Rud, B. K. Ilyasov] 


{[FBIS Abstract] A comparative analysis is carried out 
on the sensitivities of the passive hemagglutination test, 
the microaggiutination and lysis test, and ELISA, as the 
most prevalent and promising methods of immunologi- 
cal diagnosis of leptospirosis. The effectiveness of Lep- 
tospira antigenic erythrocytic diagnosis is increased by 
four to eight times due to preliminary activation of the 
erythrocytes and Boivin’s antigen with a 0.001 to 0.002 
M solution of potassium periodate. ELISA with a conju- 
gate based on antiglobulin serum and catalase is twice 
as sensitive than with a conjugate based on penicilli- 
nase, and three times as sensitive than with a conjugate 
based on Leptospira hyperimmune serum and catalase, 
and ten times as sensitive as the passive hemagglutina- 
tion test and the microagglutination and lysis reaction. 
2 tables and 5 references. 


Influence of Environmentally Harmful Factors of 
Large Industrial Region on Immune Response of 
Population 

957A09431 Moscow ZHURNAL MIKROBIOLOGII, 

EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 119-123 


{Article by V. M. Frolov, N. A. Peresadin, A. M. 
Petrunya} 


{[FBIS Abstract] The immune status of effectively 
healthy individuals of various ages in the Donbass 
industrial region were studied over the past six years 
with particular atiention given to where the individuals 
reside, the living conditions and professional and 
environmental factors. An immunological monitoring 
program was instituted and followed during the study. 
A single methodology and standardized system were 
used to diagnose the immunopathological state. The 
study revealed a summary of unfavorable effects of 
both a chemical and physical nature which cause 
long-term preservation of secondary immunodeficiency 
when living in an area with a high level of industrial 
pollution of the biosphere. On the other hand, living in 
an environmeniaily clean area in and of itself (without 
using immunocorrectors) fosters an improvement and 
even restoration of immune indicators. The immunolog- 
ically harmful effect of chemical and physical factors 
can be manifested not only in an elevation of allergies. 
but pronounced suppression of natural asti-infection 
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resistance, and cellular and humoral immune response, 
as a result of which chronic pathology of the bronchial 
and digestive systems occurs, as well as an increase in 
the number of tumors. Environmentally harmful factors 
of large industries cause a pronounced immunosuppres- 
sive influence on the body, and the more pronounced 
it is, the longer and more intensive the influence of 
these agents was. This causes an inhibitory effect on 
the vaccination process, and fosters a high frequency 
of allergic illnesses, and long and frequent infections, 
caused by the activation of conditionally pathogenic 
microorganisms. 50 references. 


Relationship Between Yersinia Pestis Capsular 
Antigen and Its Protective Activity 

957A0943J Moscow ZHURNAL MIKROBIOLOGII, 
EPIDEMIOLOGII | IMMUNOBIOLOGII in Russian 
No 2, Mar-Apr 95 pp 124 


[Article by V. N. Stepanshina, T. A. Gremyakova, O. 
V. Korobova, G. A. Anisimov] 


[FBIS Abstract] The main Y. pestis protective antigen 
is recognized to be the capsular antigen which contains 
a lipopolysaccharide component along with a protein 
when isolated from bacteria. A comparative study of 
the protective properties of the capsular antigen isolated 
from Y. pestis EV cells and the recombinant strain 
Salmonella minnesota R595 pFS1 was performed. Since 
the studied samples of capsular antigen differed in 
number and amount of lipopolysaccharides, remaining 
identical in the protein portion, it is apparent that the 
lipopolysaccharide component plays a significant role 
ia the formation of immunity. 


Physiologic Status of Individuals Working Under 
Conditions of Low Doses of Toxic Chemicals 


957A0908A Moscow FIZIOLOGIYA CHELOVEKA 
in Russian Vol 21 No 2, Mar-Apr 95 pp 117-121 


[Article by Yu.G. Solonin and N.G. Varlamova, Piysi- 
ology Institute, Ural Department, Russian Academy of 
Sciences, Syktyvkar; manuscript received 26 Jan 94; 
UDC 612.017.2+612.766.1] 


[FBIS Abstract] A study examined the effects of chronic 
(multiyear) exposure to low doses (i.c., doses below the 
maximum permissible concentration) of a combination 
of toxic chemicals (including formaldehyde, acrylates, 
and acrylonitrile). The study population consisted of 52 
males between the ages of 21 and 30 years who had 
worked in a chemical plant for between | and 9 years. 
The men were all apparently healchy at the start of the 
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study. They had an average height of 172 +/- 1.1 cm 
and an average body weight of 70.4 +/- 1.5 kg. The men 
were divided into two groups: Group | consisted of 36 
men who had worked at the chemical plant for | to 5 
years, and group 2 consisted of 16 men who had worked 
at the plant for 6 to 9 years. The men in the two groups 
were similar from the standpoints of age and physical 
development. The men were subjected to a variety 
of examinations and tests, including anthropometry, 
physiometry, physiologic examinations while in a state 
of rest and while subjected to physical loads, clinical 
blood analysis, and a study of their health status. The 
men also completed series j 

veloergometer at loads of 50, 100, and 150 W. Even 
when the men were in a state of rest, the values 
of the following indicators recorded for the men in 


of 

the body (i.c., the ratio of the coefficient of oxygen 
utilization to the mean-dynamic arterial pressure). The 
group 2 men also had less efficient external respiration, 
blood circulation, and interaction of their oxygen supply 
mechanisms. Increases in the following indicators were 
observed in both groups of men as the load under which 
the men were placed was increased: systolic arterial 
pressure, mean-dynamic pressure, heart rate, minute 
blood volume, oxygen demand, ratio of oxygen demand 
to minute blood volume, and degree of mobilization of 


interaction of the mechanisms of oxygen 


W. The physiologic 


temporary disability. Tables 2; references 11 (Russian). 
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Regulation of Oxygen Metabolism of Human Blood 
Leukocytes by (C-Reactive Protein 

957A0908B Moscow FIZIOLOGIYA CHELOVEKA 

in Russian Vol 21] No 2, Mar-Apr 95 pp 122-128 


[Article by A.V. Polevshchikov, Ye.P. Kiseleva, L.K. 
Berestovaya, and P.G. Nazarov, Experimental Medicine 
Scientific Research Institute, Russian Academy of Med- 
ical Sciences, St. Petersburg; manuscript received 30 
Nov 93; UDC 612.112.11:612.398.139] 


{[FBIS Abstract} The effect of pentameric and 
monomeric C-reactive protein on the oxygen me- 
tabolism of human neutrophils and monocytes was 
examined in a study involving healthy male donors 
between the ages of 23 and 39 years. The men's levels 
of neutrophil oxygen metabolism were measured by 
using two versions of the tetrazolium nitroblue [TNB] 
test. Human native pentameric C-reactive protein was 
isolated from the ascitic fluid of patients with ovarian 
tumors by ion-exchange chromatography. Before it was 
used, the pentameric C-reactive protein was dialyzed 
against a 1,000x volume of a 0.15 M NaCl solution 
at 4°C for 18-24 hours. The effect of the C-reactive 
protein on the level of oxygen metabolism was studied 
by adding versions of C-reactive protein with two 
different conformations (monomeric and pentameric) 
to cultures of cells obtained from the male donors and 
incubating them for 30-60 minutes before performing 
the TNB test. The neutrophils were incubated with 
TNB for 30 minutes, and the monocytes were incubated 
with TNB for one hour. The male donors were divided 
into two groups of 13 men each based on their level of 
spontaneous oxygen metabolism, as measured by the 
percentage of their neutrophils that stained positive in 
the TNB test: Group | consisted of those donors with 
the lower levels of spontaneous oxygen metabolism 
(up to 8 percent TNB-positive cells), and group 2 
consisted of those donors with the higher indicators of 
spontaneous oxygen metabolism (more than 8 percent 
TNB-positive cells). Analysis of the men’s leukograms 
established that those men who had higher levels of 
spontaneous production of active forms of oxygen in 
the neutrophils tended to have lower numbers of mature 
forms of neutrophils in circulation. Both pentameric and 
monomeric C-reactive protein elevated low levels of 
oxygen metabolism in the neutrophils and normalized 
elevated levels. Differences were also found between 
the responses of the monocytes of the group | and 
group 2 to C-reactive protein when their monocytes 
had been stimulated with zymosan. Specifically, both 
forms of C-reactive protein had no noticeable effect on 
the production of active forms of oxygen by opsonized 
zymosan-stimulated monocytes from the group | 
donors, whereas pentamenc C-reactive protein reduced 
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the level of oxygen metabolism by the stimulated 
monocytes of the group 2 men all the way to the point 
where the stimulating effect of zymosan in a concen- 
tration of 100 mg/l was canceled out. Also in contrast 
to neutrophils, monocytes that had not been stimulated 
with opsonized zymosan did not significantly alter their 
level of oxygen metabolism when incubated for 1 hour 
with either pentameric or monomeric C-reactive pro- 
tein. No correlation between the levels of spontaneous 
oxygen metabolism by neutrophils and monocytes was 
found in either group of men. It was stated that in all 
likelihood, monocytes require more time to react to 
C-reactive protein than neutrophils do. Figure 1, tables 
3; references 18: 10 Russian, 8 Western. 


Spectrum of Biomedical Effects of 
Low-Molecular-Weight RNA 


957A0908C Moscow FIZIOLOGIYA CHELOVEKA 
in Russian Vol 21 No 2, Mar-Apr 95 pp 129-136 


[Article by A.M. Zemskov and V.M. Zemskov, 
Voronezh Medicai Institute and Immunology Institute, 
Russian Federation Ministry of Health, Moscow; 
manuscript received 27 May 93; UDC 612.017.11) 


{[FBIS Abstract] The drug sodium nucleate [nukleinat 
natriya] was first approved for use in medical practice 
in the former USSR and first produced commercially (at 
the Olayne Chemical Reagents Plant in Latvia) in 1964. 
On 6 January 1988, the USSR Ministry of Health ap- 
proved revised instructions regarding the use of sodium 
nucleate as the primary drug for the following purposes: 
treat diseases accompanied by secondary immune defi- 
ciency in cases of dystrophies and ulcer processes; stim- 
ulate bone marrow function; treat leukopenia and agran- 
ulocytosis; treat impaired phosphorus metabolism; boost 
nonspecific resistance to infection and toxic substances; 
and reduce the immunosuppressant properties of cyto- 
statics (tsiklfosfan [transliteration]), antibiotics, and hor- 
mones. Like RNA, sodium nucleate’s main active bio- 
logical components are oligonucleotides and possibly 
di- and tetranucleotides, mononucleotides, and nucleo- 
sides. The biologically active doses of sodium nucle- 
ate for various animals are as follows: mice, 2-16 mg; 
rabbits, 100 mg; and humans, |-? g over a 2- to 3- 
week period. The said doses have been shown to be 
nontoxic and nonpyrogenic and to not cause autoim- 
mune disorders or allergic reactions. Numerous reports 
of clinical data have confirmed that yeast RNA and 
sodium nucleate have not caused a single complication 
or side effect and are most efficacious when adminis- 
tered orally in optimum daily doses of 1.5-2 g (taken 
three times daily) over the course of a 2- or 3-week pe- 
riod. The following are among the diseases/conditions 
against which sodium nucleate has proved efficacious: 
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nonspecific bronchopulmonary infections, rheumatism, 
chronic pyelonephritis, viral hepatitis, pigment dystro- 
phy of the retina, more than 30 nosologic forms of men- 
tal and nervous disorders, trophic ulcers of the crus, her- 
petic keratitides, paradontosis, ulcers of the gastroduo- 
denal region, ulcerous colitis, chronic bronchitis, tuber- 
culosis, sarcoidosis, bronchial asthma, lupus, syphilis, 
skin allergies, glomerulonephritis, primary open-angle 
glaucoma, dysentery, rheumatic and ischemic heart dis- 
ease, cirrhosis of the liver, and cardiac ins’ fficiency. 
Attempts have also been made to use sogium nucle- 
ate in combination with various immunomodulators, in- 
cluding levamisole. To date, however, the results of 
the said attempts have been very insignificant. Better 
immunomodulators and/or biological modulators may 
eventually be discovered; however, sodium nucleate is 
simultaneously the best immunomodulator and biologi- 
cal modu!~‘or to date, and it has been called upon not to 


replace exis 2 advances in medicine and biology but 
rather to ‘ment such advances. Specifically, it may 
be presc.. ovate the immunosuppressant and 
toxic eff stics, Corticosteroids, glycosides, 
and other @:. =... (0 prevent work-related pathology 


among individuals working in toxic industries. In the 
near future, it may be used as vitamins are now (or 
in combination with vitamins), especially among the 
elderly and athletes, to stimulate the development of 
strength and speed. It was emphasized that sodium nu- 
Cleate is not dope and has nothing in common with dope. 
Table 1; references 39: 38 Russian, | Western. 


Psychophysiologic Features of Human Adaptation 
to Conditions of a Mountainous Desert Climate and 
the Possibility of Its Pharmacologic Optimization 


957A0908D Moscow FIZIOLOGIYA CHELO' EKA 
in Russian Vol 21 No 2, Mar-Apr 95 pp 170-173 


[Article by A.N. Zhekalov, A.F. Yershov, S.V. Kaz- 
nacheyev, G.E. Chernogoryuk, Yu.S. Vlasov, and D.F. 
Nechayev, Siberian Medical University, Tomsk; manu- 
script received 1 Sep 93; UDC 612.821:615.214] 


(FBIS Abstract] The psychophysiologic features of a 
human's adaptation to conditions of a mountainous 
desert climate and the possibility of pharmacologic 
optimization of the adaptation process were examined 
in a study involving a total of 158 healthy males aged 
18 or 19 years. The men were divided into four groups. 
The men in group | (n = 60) received an adaptogen 
called dendronizid [transliteration], those in group 2 (n 
= 39) received 40 percent ethyl alcohol, those in group 
3 (n = 38) received a placebo, and those in group 4 (n = 
21) received no adaptogen. The men were examined 
after having spent 1, 3, 6, 12, and 18 months in a 
mountainous desert area. Beginning on the 16th day of 
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their stay in the mountainous desert, the men in the 
experimental groups were administered the adaptogen, 
40 percent ethanol, or placebo in 30-drop doses three 
times daily at the same time every day for 25 days. 
The Spielberg-Hanin questionnaire was used to measure 
the men’s personal and reactive anxiety. A proofreading 
lest was used to determine their mental fitness. No 
statistically significant differences were found between 
the psychophysiologic indicators characterizing the men 
receiving the placebo, those characterizing the men 
receiving the 40 percent ethanol, and the controls (i.e., 
those men who received no treatment). It was therefore 
decided that the psychophysiologic indicators of the 
men receiving the adaptogen would be compared solely 
to those of the men receiving the placebo. During their 
first 4 to 6 months under conditions of a mountainous 
desert, all of the men manifested increases in their 
levels of general and reactive anxiety. The adaptation 
dendronizid reduced the level of psychoemotional stress 
experienced by the men in group | during their period 
of adaptation to the mountainous desert climate and 
improved their mental fitness. It was concluded that the 
first 3 months of stay in a new geographic region/climate 
constitute the optimum period for use of an adaptogen. 


For example, the mean reactive levels of anxiety of 


the men slated to receive/receiving the adaptogen and 
the controls at various times during the study were 
as follows (anxiety ratings are given in points, with 
the point ratings of the contro! group presented in 
parentheses): upon arrival, 27.47 +/- 0.84 (26.74 +/- 
1.04); 1 month after arrival, 17.2 +/- 0.38 (38.97 +/- 
1.06); 3 months after arrival, 21.33 +/- 0.46 (33.92 +/- 
1.08); 6 months after arrival, 15.83 +/- 0.32 (22.03 +/- 
0.58); 12 months after arrival, 16.88 +/- 0.30 (20.18 +/- 
0.37); and 18 months after arrival, 17.16 +/- 0.45 (20.58 
+/- 0.48). The adaptogen also resulted in improvements 
in the following indicators: mean personal anxiety, 
general anxiety, and mental fitness as determined by 
scores on a proofreading test. Table |; references 12 
(Russian). 


Increasing Electrical Stability of Heart in Case of 
Joint Action of Delta-Sleep Inducing Peptide and 
Phlunitrasepam 


957A0828A Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Apr 95 Vol 119 No 4, pp 342-345 


[Article by M.i. Arkhangelskaya and D. Drakhotova 
(Normal Physiology SRI imeni P.K. Anokhin, RAMN 
{Russian Academy of Medical Sciences}, Moscow, and 
Clinical and Experimental Medicine Institute, Prague), 
presented by RAMN Academician K.V. Sudakov; 
received 23 May 94] 
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[FBIS Abstract] The objective of the work was to study 
joint action of the delta-sleep inducing peptide (DSIP), 
synthesized at the Bioorganic Chemistry Institute imeni 
M.M. Shemyakin, RAMN, and phlunitrasepam (rhogyp- 
nol, made by Hoffman-La Roche) on electrical stability 
of the heart. The study had been undertaken to solve 
the problem of reducing the dose and eliminating the 
side effects of benzodiasipin. Acute experiments were 
conducted on rabbits. Experimental data were processed 
statistically using Student’s method. It was found that 
the DSIP potentiated the effect of phlunitrasepam and 
there were no side effects. The mechanism of the joint 
action of the two preparations is offered. It is suggested 
that their effect on electrical stability of the heart can be 
of certain practical interest in prevention of ventricular 
arrhythmias in cases of emotional overstress and my- 
ocardial ischemia. Figure 1, references 14: 7 Russian, 7 
Western. 


Condition of Hematopoietic System in Rats Under 
Combined Effect of Chronic Small Dose Irradiation 
and Emotional Stress 


957A0828B Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII | MEDITSINY 
in Russian Apr 95 Vol 119 No 4, pp 349-353 


[Article by Yu.B. Deshevoy, B.B. Moroz, K.V. Su- 
dakov, Ye.A. Yumatov and R.M. Saliyeva (Radia- 
tion Pathophysiology Laboratory (Head) Academician 
RAMN B.B. Moroz, Biophysics Instutute, Minzdray 
(Health Ministry} of Russia, and Normal Physiology 
SRI imeni P.K. Anokhin, RAMN, Moscow): received 
27 Sep 94] 


[FBIS Abstract} Studying the consequences of the ef- 
fect of small doses of ionizing tradiation and emotional 
Stress is especially important because large nuclear ac 
cidents induce a complex of psychological and social 
responses. The objective of the work was to study pe- 
culiarities of the response of the hema’ »poietic system in 
aggressive conflicting situations in animals subjected to 
chronic small dose irradiation. The study methodology 
is described, and experimental! results are presented and 
discussed. Experimental data indicate that substantial 
changes of nonspecific responses cf the hematopoietic 
system that were observed in irradiated animals (rats) at 
the stage of mobilization of the general adaptation syn- 
drome resulted later in inferior hemopoiesis response at 
the resistance stage. It shows that chronic irradiation ad- 
versely affects the development of adaptation responses 
in the hematopoietic system in the case of emotional 
stress. Figures 3, references 10: all Russian 
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Effect of Tetrapeptide Tuftsin on Bioelectric 
Activity of Brain Structures at Various Functional 
States of Central Nervous System 


957A0828C Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Apr 95 Vol 119 No 4, pp 365-368 


[Article by R. Veskov, N.S. Popova, Z. Ostoich, O.S. 
Adrianov (deceased) and L. Rakich (Brain SRI, RAMN, 
Moscow, and Biological Studies Institute, Belgrade); 
received 16 May 94} 


([FBIS Abstract} The study was conducted in order 
to clarify peculiarities of the action of taphcine on 
brain structures at various states of the central nervous 
system. Experiments were conducted on cats. The study 
methodology is described, and experimental results are 
presented and discussed. According to the data obtained 
in the experiments EEG indices in various structures 
can vary single- or multi-directionally, depending on 
the functional state of the structures, i.e. the character 
of taphcine effect depends on the functional state of 
the organism. Figures 4, references 12: 5 Russian, 7 
Western. 


Steady After-Action of Amnestic Effect of 
Scopolamine on Rats and Correcting It With 
Pyracetam 


957A0828D Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Apr 95 Vol 119 No 4, pp 372-374 


[Article by R.U. Ostrovskaya, F.A. Firova and S:S. 
Trofimov (Psychopharmacology Laboratory (Head) Pro- 
fessor T.A. Voronina, Pharmacology Institute, RAMN, 
Moscow), presented by RAMN Academician S.B. Sere- 
denin; received 12 May 94} 


[FBIS Abstract] The objective of the study was to clarify 
characteristics of a model of cholinergic deficit from 
the standpoint of duration of disturbances of cognitive 
functions and determine duration of the corrective effect 
of pyracetam, a standard nootrop. The model in question 
— prolonged administration of scopolamine. The study 
methodology is described, and experimental results are 
presented and discussed. It was found that 20 days 
long administration of scopolamine and subsequent 
10 days long admunistration of a sodium chloride 
solution resulted in pronounced disturbance of cognitive 
functions. Pyracetam had antiamnestic effect, which was 
retained 30 days after the end of its administration. 
Table |, references 7: 2 Russian, § Western. 
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Factors Mediating Immunomodulating Effect of 
Met-Encephaline: Effect of Mitogen Dose, Cell 
Activation and Time of Opioid Administration 


95S7A0828E Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Apr 95 Vol 119 No 4, pp 398-401 


[Article by K.V. Dubinin and L.A. Zakharova 
(Chemical Enzymology Chair (Head) Professor S.D. 
Varfolomeyev), Chemical Department, Moscow State 
University imeni M.V. Lomonosov, and Immunol- 
ogy Department (Head) Academician R.V. Petrov, 
Bioorganic Chemistry Institute imeni M.M. Shemyakin 
and Yu.A. Ovchinnikov, RAN [Russian Academy of 
Sciences], Moscow; presented by RAMN Academician 
R.V. Petrov; received 29 Apr 94] 


[FBIS Abstract] The objective of the study was to an- 
alyze the effect of factors, such as the dose of mi- 
togen, opioid concentration, the time of its introduc- 
tion into a culture of activated lymphocytes and the 
stage of cell activation, on the immunomodulating ef- 
fect of met-encephaline (ME). The study was conducted 
on hybrid mice. The study methodology is described, 
and experimental results are presented and discussed. It 
was demonstrated that opiate-like substances can con- 
trol processes related both to induction of proliferation 
and to regulation of the secondary activation signal. The 
results indicate that opioids are used in paracrine and au- 
tocrine regulations of functions of the immune system, 
which in turn determines the prospects of using them 
as universal immuno-correcting preparations. Figures 3, 
table 1, references 15: 2 Russian, 13 Western. 


Stimulation of Proliferation Activity of Natural 
Killers of Humans (CD16'°CD56° Cells) With 
Recombinant Interleukin-3 In Vitro 


957A0828F Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Apr 95 Vol 119 No 4, pp 409-412 


[Article by $.B. Cheknev (Immunochemistry Labora- 
tory (Head) Corresponding Member of RAMN Pro- 
fessor A.Ya. Kulberg, Epidemiology and Muicrobiol- 
ogy SRI imeni N.F. Gamaleya, Moscow); presented by 
RAMN Academician S.V. Prozorovskiy: received |1 
May 94] 


[FBIS Abstract] The objective of the work was to study 
proliferation activity of natural killers (CD16'°CD 56” 
cells) in the presence of interleukin-3 (IL-3), a known 
inhibitor of cytotoxic activity of cells, which probably 
can intensify nonspecific proliferation of lymphocytes 
The study methodology is described, and experimental 
results are presented and discussed. Results of the study 
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make it possible to suggest that the ability of IL-3 
to inhibit ripening of natural killers can be due to its 
ability to induce proliferation of natural killers or their 
predecessors which is associated with transformation of 
celis into blast forms. The results also indicate that IL- 
3 can be considered a co-stimulating signal necessary 
for proliferation of natural killers of humans. Figures 3, 
references 15: 2 Russian, 1? Western. 


Effect of Bone Marrow Hexapeptides 
(Myelopeptides) on Formation of Antibodies and 
Algethesia in Mice and These Effects Dependence 
on Naloxone 

957A0828G Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 

in Russian Apr 95 Vol 119 No 4, pp 413-416 


[Article by Ye.Ye. Metaksa, L.A. Zakharova, O.V. 
Koptelov, N.A. Koroleva and O.G. Yanovskiy (Im- 
mune System Mediators laboratory (Head) Professor 
A.A. Mikhaylova, Bioorganic Chemistry Institute imeni 
M.M. Shemyakin and Yu.A. Ovchinnikov, RAN; Phar- 
macology Department (Head) Professor B.S. Uteshev, 
Russian State Medical University, Moscow); presented 
by RAMN Academician R.V. Petrov; received 29 Apr 
94] 


(FBIS Abstract} The objective of the work was io study 
the effect of synthetic hexapeptides on formation of 
antibodies and algethesia in mice and the dependence 
of these effects on naloxone. The studies were con- 
ducted using myelopeptides (MPs) MP1 and MP2. The 
study methodology is described, and experimental re- 
sults are presented and discussed. Based on the results 
it is suggested that in the case of stress-induced im- 
munodeficit opioid receptors are involved in realization 
of the antibody-stimulating effect of MPs while in the 
absence of preceding stress action the effect is realized 
via non-opioid receptors. However, action mechanisms 
of isolated hexapeptides only match partially the action 
mechanism of the integral composition of MPs. Figures 
3, tables 3, references 13: 6 Russian, 7 Western. 


Application of Infrared Spectroscopy for Analyzing 
Expired Air Condensates 

957A0828H Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 

in Russian Apr 95 Vol 119 No 4, pp 446-448 


[Article by K.B. Belozerov, A.M. Volobuyev and N.V. 
Gulyayeva (Punctional Biochemistry of the Nervous 


System Laboratory, Higher Nerve Activity and Neuro- 
physiology Institute, RAN; Physico-Technical Institute, 
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Moscow); presented by RAMN Academician A.D. Ado; 
received 20 May 94) 


{[FBIS Abstract} The objective of the work was to de- 
velop a method for infrared (IR) analysis of expired air 
condensate (EAC), a non-invasive biomaterial, in order 
to develop diagnostic procedures based on a quantita- 
live estimate of EAC organic component using statis- 
tical processing of IR spectra that have been obtained. 
The study methodology is described, and experimen- 
tal results are presented and discussed. The calculations 
were performed using the software developed by the au- 
thors. The proposed method can be used both in basic 
research and in diagnostics. Results of studies that were 
obtained for various groups of tested subjects will be 
published later. Figures 2, references 10: | Russian, 9 
Western. 


Clinical-Biochemical Manifestations of the Effect of 
Superoxide Dismutase on the Body of Mice in a 
Hyperoxic Medium 


957A0845A Moscow AVIAKOSMICHESKAYA | 
EKOLOGICHESKAYA MEDITSINA in Russian 
Apr 94 No 4, pp 31-36 


[Article by S. Ye. Plaksin, S.K. Revina, V.A. Skrupskiy, 
and A.V. Vdovin, Oceanology Institute imeni P.P. 
Shirshov, Moscow; manuscript received 7 Apr 93] 


[FBIS Abstract] The clinical and biochemical manifes- 
tations of the effect of superoxide dismutase [SOD] on 
mice in a hyperoxic medium were studied in experi- 
ments performed on the following three types of mice: 
nonpedigree male white mice (group 1), male mice of 
the F-1 inbreeding line of gray mice (group 2), and fe- 
male mice of the F-1 inbreeding line (group 3). The 
mice were given intraperitoneal [IP] injections of SOD 
10-15 minutes before being subjected to compression 
by oxygen. The white mice received the SOD in doses 
of 10, 20, and 50 mg/kg, whereas the F-1 mice received 
doses of | and 5 mg/kg). The SOD used in the exper- 
iments was obtained by microbiological synthesis in a 
sheep liver and had two active centers (Zn and Cu) and 
an activity of 800-1,000 U/mg. During the experiments, 
groups of five or six experimental and control animals 
were placed in the pressure chamber at a time and were 
separated by partitions to make observation of the indi- 
vidual mice easier. The oxygen compression was con- 
ducted to a pressure of 5 atm for 5-8 minutes. The mice 
were then observed continuously for | hour. After 10 
minutes of decompression, the animals were reweighed 
and decapitated so that a biochemical analysis could be 
performed on their liver and brain tissue and the level of 
lipid peroxidation in their liver and brain tissues could 
be estimated. A total of 31 experiments were ~<"' "med 
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on 232 animals (111 male nonpedigree white mice and 
47 males and 74 females of the F-1 line). Two types of 
convulsions were observed in the mice. The SOD injec- 
lions resulted in significant improvement of the condi- 
tion of the group | mice but not the group 2 or group 
3 mice. Specifically, it decreased the amount of convul- 
sions experienced by the group | mice by a factor of 
1.84 compared with that of the controls, reduced their 
body weight by a factor of 1.76, and increased their 
survival rate by a factor of 2.42. In the group 2 and 
3 mice, on the other hand, the SOD injections resulted 
in statistically insignificant decreases in the amount of 
convulsions experienced and body weight. The group | 
mice injected with SOD survived oxygen compression 
at a rate of 45.5 +/- 2.5 percent, whereas the survival 
rate for the group | controls was only 18.8 +/- 1.8 per- 
cent. In the group 2 mice, injection of SOD resulted in a 
survival rate of 44.4 +/- 18.5 percent, which was better 
than the 35.0 +/- 15.6 percent survival rate of the group 
2 controls. In the group 3 mice, on the other hand, in- 
jection of SOD resulted in a survival rate of 18.8 +/- 2.4 
percent, which was lower than the 23.1 +/- 8.1 percent 
survival rate of the group 3 controls. Because the SOD 
injections did not result in any obvious improvements 
in the condition of the group 2 or group 3 animals af- 
ter the compression with oxygen, they were subjected 
to special biochemical studies. The studies established 
that the SOD injections had indeed helped increase tol- 
erance of a hyperoxic environment in the F-1 mice but 
was more effective in the F-1 males than in the F-2 
males. The protective effects of SOD in mice were thus 
dependent on the mice’s species and sex. Figure 1, ta- 
bles 2; references 19: 12 Russian, 7 Western. 


Molecular Mechanism of Structurofunctional 
Membrane Impairments When an Organism Is in 
Electromagnetic and Gravity Fields 

957A0845B Moscow AVIAKOSMICHESKAYA I 
EKOLOGICHESKAYA MEDITSINA in Russian 

Apr 94 No 4, pp 36-40 


[Article by V.A. Loginov, Russian Federation State Re- 
search Center, Biomedical Problems Institute, Moscow; 
manuscript received 19 Apr 93) 


(FBIS Abstract) The available literature on the possible 
molecular pathogenetic mechanisms of structurofunc- 
tional impairments of biologic membranes developing 
when an organism is subjected to the effects of elec- 
following conclusions regarding the effects of electro- 
magnetic fields on the body were identified: |) the mem- 
branotropic effects of electromagnetic fields are at their 
peak at field frequencies below 100 Hz. 2) the degree 
of an clectromagnetic field's effects on biologic mem- 
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branes is a function of pulse frequency, amplitude, and 
shape and exposure time; 3) molecular formations exist 
that are structurally and functionally linked to mem- 
branes capable of primary “amplification” of an elec- 
tromagnetic field’s effects; and 4) manifestation of the 
effects of such molecular “amplifiers” is most likely not 
linked to changes in the volume/volume transmembrane 
difference in electric potentials but rather involves mem- 
branes’ local surface formations. One thing that stud- 
ies examining the effects of electromagnetic and grav- 
ity fields on biological membranes share in common is 
that both groups of studies explain the effects of the 
two types of fields in terms of changes in a series of 
physicochemical characteristics of the near-membrane 
layers and therefore focus on the following: electro- 
chemical interaction between membrane and solution, 
surface density of the charges on the membrane, affin- 
ity of near-membrane proteins to one anotlicr and to the 
lipid matrix, and conformational state of the active cen- 
ters of the integral transport membrane proteins. Stud- 
ies have shown that it is the said characteristics that 
determine the function of a biological membrane as a 
universal structure capable of transmitting a signal from 
a cell’s surface to intracellular organelles. It therefore 
follows that combined study of the change in the charge 
of membrane structures under the effect of an elec- 
tromagnetic field under conditions simulating selected 
physiologic effects of weightlessness may indeed be of 
practical value and that such membrane-mediated func- 
tions as ionic permeability, receptor-ligand interaction, 
and enzyme activity may be investigated as possible 
pathogenetic elements of the body's response to altered 
electromagnetic and gravitational conditions. It is hy- 
pothesized that changes in the electrostatic interaction 
of macromolecules at the biological membrane-fluid in- 
terface may be the basis of a primary cellular response 
to extreme environments. References 34: 5 Russian, 29 
Western. 


Method of Studying the Effect of Gaseous 
Substances on Microorganisms 

957A0845C Moscow AVIAKOSMICHESKAYA I 
EKOLOGICHESKAYA MEDITSINA in Russian 
Apr 94 No 4, pp 51-55 


[Article by G.T. Titova, L.S. Tirranen, G.S. Kalacheva, 
and Ye.V. Borodina, Biophysics Institute, Siberian De- 
partment, Russian Federation Academy of Sciences, 
Krasnoyarsk; manuscript received 17 Oct 93] 

(FBIS Abstract] A new method was developed for 
studying the effect of gaseous subsiances on microor- 
ganisms. In the experiments performed during the 
process of developing the new method, ethylene was 
fed into a closed ecosystem at a rate of 2.7 mi/m’/day. 
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The bacterial strain Bacillus cereus 60 was used as the 
study microorganism and was grown in a sealed growth 
microchambers. The amount of ethylene in the study air 
samples was determined by a Chrom-5 gas chromato- 
graph. After each chamber was inoculated with microor- 
ganisms, it was filled with mixture of ethylene and air 
in the following concentrations: 2 x 10%, 2, 30, and 
80 percent. Each hour for 5-7 hours, the growing cells 
were examined under an MBI-15 light microscope. The 
least squares method was used to determine the specific 
growth rate of each culture. The ethylene did not alter 
the morphological characteristics of the B. cereus. Both 
the concentration of ethylene and culturing time did af- 
fect the microorganisms’ growth rate, however. In all of 
the concentrations studied, ethylene increased the spe- 
cific growth rate of the B. cereus cells. The increase in 
the specific growth rate of the microorganisms grown 
in an atmosphere containing ethylene in a concentration 
of 80 percent compared with the specific growth rate of 
the cells grown in an ethylene-free atmosphere was not 
statistically significant, however. At ethylene concentra- 
tions of 2 x 10%, 2, and 30 percent, the microorganisms’ 

specific growth rates were respectively 1.4, 1.4, and 1.3 
times higher than those of the microorganisms grown 
in an ethylene-free atmosphere. The hourly dynamics 
of the growth of B. cereus microorganisms as a func- 
tion of concentration of ethylene in the atmosphere was 
used as a basis for developing a method of determining 
the concentration of ethylene in an atmosphere based on 
the growth of B. cereus 60 cells. The proposed method 
calls for using a Kuznetsov flowthrough chamber to de- 
termine the concentration of ethylene present in a gas 
sample. Figures 2, tables 2; references 12 (Russian). 


Taurin Pharmacokinetics 


957A0897A Moscow KARDIOLOGIYA in Russian 
Apr 95 
Vol 35 No 4, (manuscript received 25 Jul 94) pp 69-70 


[Article by Ye. P. Yelizarova, B. G. Khodzhakuliyev, 
L. 1. Zavolovskaya and Ye. V. Chernogubova, Experi- 
meatal Cardiology Institute, Cardiology Science Center, 
Russian Academy of Medical Sciences) 

(FBIS Abstract} Taufon (taurin) is recommended for pa- 
tients with cardiac inadequacy of different etiologies. 
Taurin is a natural product of metabolism of acids con- 
taining sulfur present in the human and animal body in 
free and bound states. A study was made of the phar- 
macokinetics of taurin in patients with cardiovascular 
pathology. Taufon tablets (0.25 g) were prepared in the 
experimental laboratories of the Biophysics Institute, RF 
Ministry of Health and the Medical Industry. The drug 
was administered to 4 patients with chronic cardiac in- 
adequacy who received 0.5 g of taurin 20 minutes prior 
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to eating. Blood samples were taken after 30 minutes, 
each hour for 8 hours, then each 24 and 30 hours. Af- 
ter 30 minutes the taurin level in the blood increased 
by 17-18 percent. The maximum entry of the drug into 
systemic blood flow occurred 1.5-2 hours after admin- 
istration. The kinetics of this drug in the blood was 
quite individual, but there also were common trends: 
appearance of three gradually attenuating peaks of tau- 
rin concentration 2, 4-5 and 6.5-7 hours after intake. The 
taurin level returned to the norm after 24 and 30 hours. 
At least five different factors exert an influence on the 
blood concentration of taurin: intake of taurin with food 
into the stomach and intestine; distribution and redistri- 
bution of drug in organs and tissues; elimination from 
body; utilization of taurin by enterobacteria; taurin syn- 
thesis. The greatest quantity of taurin enters the kidneys, 
liver and heart and the least in the brain. The transport 
of taurin from the plasma into muscle cells is low. The 
distribution of taurin in the human body scarcely dif- 
fers from that in animals. It is postulated that taurin, 
initially trapped from the plasma by other organs, is set 
free after food intake. This may be associated with an 
increase in glucose concentration. After administration 
of glucose to rats the taurin level in the heart is reduced 
considerably. Accordingly, it must increase in the blood, 
not in the plasma. It is felt that measurement of taurin 
concentration in the plasma yields little information. Af- 
ter surgical intervention the taurin level in the plasma 
in patients did not change and was about 70 ymol/liter, 
whereas in the blood it increased from 200 to 400 jzmol/ 
liter. 


Physiological Mechanisms for Regulating Rats’ 
Social Behavior When Influenced by 
Low-Frequency Electromagnetic Fields 
9S7AIO45A St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Apr 95 Vol 81 No 4, pp 21-31 


[Article by V. G. Sidyakin, A. M. Stashkov, N. P. 
Yanova, M. A. Chemodanova, K. A. Shumilina, A. V. 
Kirillova; UDC 612.821.591.552:591.513.3:591.525] 


(FBIS Abstract] The effect of extremely low-frequency 
electromagnetic fields on white puberal male rats’ social 
behavior was studied. The effect of the studied physical 
factor on the social hierarchy of rats was shown. It was 
established that territorial and isolation factors change 
the social activity of rats, while an electromagnetic field 
nullifies these effects. A correspondence between the 
level of locomotive activity tested in an open field and 
the social status of the animals was noted. It was estab- 
lished that the monoaminergic system of the rat brain 
plays a role in the physiological mechanisms regulating 
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the animals’ social behavior when the external environ- 
ment changes. 5 figures, | table and 23 references. 


Electroencephalographic Mapping of Brain 
Biopotentials Preceding Saccadic Movements of 
Human Eyes 

9STAIO45B St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Apr 95 Vol 81 No 4, pp 32-42 


[Article by V. V. Shulgovskiy, M V. Slavutskaya, T. V. 
Yefimova; UDC 612.821+612.846+599.9] 


([FBIS Abstract] Electroencephalographic recordings 
were taken monopolarly for four healthy test subjects 
aged 20-25 years from the frontal and parietal zones 
(F3, F4, Fz, P3 and P4) when the saccades occurred 
as a result of two different stimuli (successively and 
with a delay). Slow and fast vibrations of various sign 
were identified, among them the most common were 
premotor negativity, premotor positiveness and spike 
potential. The manifestation of these potentials and 
their topography for the cortex depend on saccade 
latency, order of stimulation, spacial location of the 
stimuli and individual features of the test subject. The 
method of mapping averaged brain biopotential curves 
at intervals of 10 microseconds was used to track the 
distribution of positive and negative shifts in frontal 
and parietal zones of the cortex throughout the whole 
averaging period preceding the saccadic reaction. 5 
figures and 21 references. 


Features of Neostriatum Cholinergic System 
Participation in Regulating Various Forms of 
Defensive Behavior 

9S7AIO45C St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Apr 95 Vol 81 No 4, pp 43-50 


[Article by K. B. Shapovalova, I. A. Zhuravin, Ye. V. 
Pominova, T. A. Dyubkacheva; UDC 612.821] 


[FBIS Abstract] In a chronic experiment on dogs (instru- 
mental defensive reflex associated with maintenance of 
flexor posture) and rats (trained in the conditional active 
avoidance reflex in a T-shaped maze), the features of mi- 
croinjecting a choline receptor agonist—c arbacholine— 
into the dorsal striatum during the process of discrim- 
inating sensor signals important in this behavioral sit- 
uation are studied. An improvement in the discrimina- 
tion process was shown when carbacholine was microin- 
jected, which was manifested in increased numbers of 
cerrect responses when producing the active avoidance 
conditional refiex in rats in a T-shaped maze, and in im- 
proved responses to differentiation signals in the instru- 
mental defensive reflex system associated with main- 
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taining a specific posture in dogs. This effectiveness 
depended on the degree of training. In two situations 
improved responses were not obtained: when signals 
were not discriminated preceding microinjection, and 
during total discrimination of signals, i.e., during total 
training. In both cases, apparently, the neostriatum is 
not involved in the behavioral reaction, which can pri- 
marily be manifested in a low level of neural activity 
when these signals are active. 2 figures, 2 tables and 17 
references. 


Structural Foundations for Correcting Disruptions 
in Brain Functioning by Transplanting Dissociated 
Embryonic Nerve Tissue 

957A1045D St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Apr 95 Vol 81 No 4, pp 91-95 


{Article by I. P. Bystron, V. A. Otellin; UDC 
612.825+578.089.843] 


(FBIS Abstract] Suspensions of dissociated brain cells 
from human embryos were studied, as well as the fea- 
tures of their acclimatization, suspensional transplant 
development and integration, their structural organiza- 
tion and morphofunctional characteristics, and the reac- 
tion of the brain to the injected suspension. The study 
shows that there are a number of advantages to trans- 
planting suspensions with embryonal nerve tissue as 
compared to transplanting skin fragments. The trans- 
planted dissociated embryonal human brain cells survive 
in the rat brain without immunosuppression, and they 
differentiate and retain their transmitter phenotype for 
a lengthy post-operational period with a poorly mani- 
fested immune reaction. The formed tissue has a number 
of features which require further study, as does the for- 
mation of interneuronal interactions between the donor 
and recipient cells. | figure and 9 references. 


Proteolytic Processes in Brain and Blood Serum of 
Rats in Cases of Hypokinesia and Adaptive Effect 
of Delta Sleep-Inducing Peptide 

957A0040A Moscow BIOKHIMIYA in Russian 

Apr 95 Vol 60 No 4, pp 585-592 


{Article by A.M. Mendzheritskiy (the addressee for cor- 
res ondence and copy requests), A.V. Lysenko and 
N.I. Uskova (Neurocybernetics SRI imeni A.B. Ko- 
gan, Rostov State University; 344104, Rostov-on-Don, 
194/1 Prospekt Stachki; fax (863-228-05-88; e-mail 
egusrsu.rostov-na-donu.su; received 27 Jul 94, received 
after rework 28 Nov 94; UDC 577.152.3] 
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(FBIS Abstract] The objective of the work was to study 
the role of individual groups of proteolytic enzymes in 
the action mechanism of the delta sleep inducing peptide 
(DSIP) under normal conditions and in cases of hypoki- 
nesia of various duration. Experiments were conducted 
on rats. The study methodology is described and ex- 
perimental results are presented and discussed. It was 
determined the effect of hypokinesia of various dura- 
tion on the activity of proteolytic enzymes of brains and 
blood serum reflected rearrangement of the organism to 
a new level of functioning. The authors demonstrated 
that injection of the DSIP prior to hypokinesia changes 
the activity of two closely related types of proteolytic 
enzymes that take part both in complete degradation of 
protein molecules and in processes of limited proteoly- 
sis. It is suggested that changing intensity of proteolytic 
processes when the DSIP is injected is an integral part 
of the mechanism of antistress action of the DSIP and 
can explain the diversity of its effects. Figure 1, tables 
2, references 23: 19 Russian, 4 Western. 


On Behavior of Heavy Metals During Chemical 
Reclamation of Solonetz Soils 


957A0758A Moscow AGROKHIMIYA in Russian 
Apr 95 No 4, pp 47-58 


[Article by V.V. Okorkov and F.A. Dzhazin 
(Vladimir Agriculture SRI under the "Eco- 
toxicology” rubric; received 2 Oct 94; UDC 
631.81.095.337:631.821.2:631.445.53:631.95] 


{FBIS Abstract] The authors studied the behavior of 
cadmium, strontium, zinc, copper, lead and other heavy 
metals in soil and absorption of these metals by plants 
during chemical reclamation of solonetz soils using 
phosphogypsum in Northern Kazakhstan. There are no 
data on the subject in literature. These metals are charac- 
terized by medium degree of bioaccumulation by plants. 
It was concluded that when using phosphogypsum for 
chemical reclamation of solonetz soils there is no danger 
of contaminating the soils and plants grown there with 
heavy elements such as cadmium, zinc, lead and copper. 
A single application of reclamation doses of phospho- 
gypsum is also ecologically safe as far as strontium con- 
tamination is concerned. However, high doses of phos- 
phogypsum can cause increased strontium content and 
thus degrade the quality of agricultural products. Tables 
7, references 8: 6 Russian, 2 Western. 
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Computerized System for Evaluation of Soils 
Contaminated With Heavy Metals From Standpoint 
of Growing Agricultural Crops 

957A0758B Moscow AGROKHIMITYA in Russian 

Apr 95 No 4, pp 65-73 


[Article by N.Ye. Kosheleva, I.F. Komissarova and 
S.N. Lebedev (Moscow State University imeni M.V. 
Lomonosov; All-Russian Fertilizer and Agricul- 
tural and Soil Science Institute imeni D.V. Pryan- 
ishnikov, Moscow); received 25 Oct 94, UDC 
631.95:632.122.1:546.3] 


{FBIS Abstract) The article describes an approach to de- 
veloping a computerized system for evaluation of soils 
and vegetation contaminated with heavy metals (HMs) 
and presents results obtained for several modules of the 
system. It was assumed that at present the most accept- 
able model is expert evaluation of the effect of HMs 
on biological activity of soils. Formation of a model 
bank is described. The approach was implemented us- 
ing results of experiments studying the effect of various 
agricultural measures on mobility of cadmium, lead and 
zinc in soil and their translocation into various agricul- 
tural crops. The model bank that had been formed made 
it possible to solve the following problems: forecasting 
HM content in various crops based on HM content in 
soil; selecting the least susceptible to HMs crop; and 
determine the possibility of shifting soil pH and calcu- 
lating lime doses that make it possible to maintain the 
HM level in soil below maximum allowable concen- 
trations. The article also lists problems that might be 
solved in the future using the model bank. Figure 1, ta- 
ble 1, references 24: 16 Russian, 8 Western. 


Reducing '’Cs Accumulation in Agricultural Crops 
Due to Application of Ameliorants 


957A0758C Moscow AGROKHIMIYA in Russian 
Apr 95 No 4, pp 74-79 


[Article by V.K. Kuznetsov, N.I. Sanzharova, S.P. 
Aksenova and Zh.A. Kotik (All-Russian Agricultural 
Radiology and Ecology Institute, RASKhN [Russian 
Academy of agricultural Sciences], Obninsk; received 
23 Dec 94; UDC 631.81.033:546.36:63 1.8] 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















FBIS-UST-95-046 
29 November 1995 


(FBIS Abstract] The authors studied the dynamics of 
‘Cs accumulation by plants after application of various 
doses and combinations of fertilizers, peat and zeolite. 
The study methodology is described, and experimental 
results are presented and discussed. It was found that 
the effect of various agrochemical techniques changes 
considerably with time. Agrochemical techniques ap- 
plied to sandy sod-podzolic and sandy loam sod-clay 
soils make it possible to reduce translocation of '’Cs to 
various agricultural crops by 33 to 50 percent. The af- 
tereffect of these measures was observed for two years 
after application but to a varying degree. Tables *, ref- 
erences 3: all Russian. 


Current Concept of Biological Plant Control (a 
report presented at the All-Russian Scientific 


957A0758D Moscow AGROKHIMIYA in Russian 
Apr 95 No 4, pp 90-98 


[Article by M.S. Sokolov and V.I. Terekhov (All- 
Russian Biological Plant Control SRI, Krasnodar) under 
the "Surveys" rubric; UDC 632.937} 


(FBIS Abstract] The authors summarized and analyzed 
publications by Russian and foreign researchers on gen- 
eral principles and specific problems of biological con- 
trol of agrocenoses from harmful organisms. Ground- 
breaking were two works by American authors. The au- 
thors define biological plant control and describe its ob- 
jective. They present the currently available set of means 
of biological control and define its place in protecting 
vegetation in open agroecosystems. Biological control 
Strategies are listed, and their selection is explained. In 
conclusion the article outlines strategic directions of bi- 
ological plant control. Figure 1, references 13: 11 Rus- 
sian, 2 Western. 


Ultrastructure of Panax ginseng Cells and 
oe 
in Combination in 


9S7AI036A neta VESTNIK MOSKOVSKOGO 
UNIVERSITETA in Russian No 2, Apr-Jun 95 pp 3-16 


{Article by O.1. Baulina, Ye.S. Lobakova, T.G. Ko- 
rzhenevskaya, R. Butenko, and M.V. Gusev, Cellular 
Physiology and Immunology, Moscow University; man- 
uscript received 16 Feb 94; UDC 581.146:581.557] 


[FBIS Abstract] The ultrastructures of the Panax 
ginseng strain IFR-Zh1 (obtained from the Russian 
Academy of Sciences’ Plant Physiology Institute) and 
the cyanobacteria strain Chlorogloeopsis fritschii Mitra 
ATCC 27913 (obtained from the Pasteur Institute) 
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cultured in combination with one another under con- 
ditions of darkness were studied with a JEM100-B 
transmission electron microscope. The pure culture 
of ginseng was grown in modified Murashige-Skoog 
medium with a saccharose concentration of 3 percent, 
and the pure culture of cyanobacterium was grown in 
BG-11 medium containing 1.5 percent glucose. The 
combined cultures were formed from pure 2-week-old 
ginseng cultures and pure 4-week-old cyanobacterium 
cultures in volumes constituting 10 and 20 percent of 
the total volume of the culture medium, respectively. 
The medium also contained saccharose in a concen- 
tration equal to half the concentration in which the 
ginseng was present and a Murashige-Skoog medium 
in a concentration equal to one-forth the remaining 
components. The combined cultures were grown in 
darkness under the standard conditions. The cultures 
were sampled and studied at days 10 and 14 of the 
culturing process. The microscopy studies of the 
10-day-old combined cultures established that aggre- 
gates consisting of ginseng cells and cyanobacteria 
had begun forming and were increasing in number. 
Both the ginseng and C. fritschii cells growing in 
the combined cultures were still growing actively on 
day 14 of the culture process, despite the fact that 
ginseng cells growing in a monoculture typically begin 
degrading by that time. Free cyanobacteria cells and 
small aggregates of ginseng cells were also present in 
the combined culture in all stages of its development. 
After 10 days, the number of mixed aggregates in 
the culture containing both ginseng and cyanobacteria 
remained constant, and the system achieved a State 
of equilibrium. The scanning microscopy studies 
demonstrated both single cells and microcolonies 
of C. fritschii consisting of four, six, or more cells 
that formed characteristic ordered groups located in 
recesses between the ginseng cells on the surface of the 
aggregates. Thus, an important stage in the interaction 
between the ginseng and cyanobacteria in the combined 
cultures was the formation of mixed aggregates as a 
result of adhesion of cyanobacteria to the surface of 
the ginseng cells. When compared with the ginseng 
cells grown in the pure culture and monocultures, 
the ginseng cells grown together with cyanobacteria 
had more developed systems and membranes. They 
contained more polysomes in their hyaloplasm, thus 
attesting to their more active production of intracellular 
proteins. The combined cultures also contained fewer 
differentiated cells where intensive synthesis of mem- 
brane components evidently occurs. Thus, on day 14 of 
the culture process, the population of ginseng cells was 
in a phase of active growth and biomass accumulation. 
When grown in a monoculture in a medium that was 
one-fourth Murashige-Skoog medium, C. fritschii did 
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not develop. When grown in combination with ginseng 
cells, however, C. fritschii formed mixed aggregates 
in which the cyanobacteria retained their structural 
integrity. When compared with the cyanobacterium 
cells grown in pure cultures under optimum conditions, 
the cyanobacteria grown together with ginseng cells 
contained cyanoficin granules that served as a reserve 
source of nitrogen. An important distinction of the C. 
fritschii cells grown together with ginseng was the 
destructive change that occurred in the sheaths of most 
of the cyanobacterium cells located in the recesses on 
the surface of the ginseng aggregates but not attached 
to the plant cells. It was hypothesized that the ginseng 
and cyanobacterium cells in the combined cultures use 
the polysaccharides from the cyanobacterial sheaths as 
an additional source of carbon. The increases in growth 
and retention of the level of terpene synthesis in the 
ginseng cells grown together with cyanobacteria were 
attributed to ginseng’s utilization of the carbon from 
the cyanobacterial sheaths. Figures 5; references 35: 12 
Russian, 23 Western. 


Changes in the Contractile Activity of 
Cardiomyocytes of Neonatal Rats Under the Effect 
of Bradykinin 

957A1036B Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA in Russian 

No 2, Apr-Jun 95 pp 24-27 


[Article by M.Ye. Neverova, T.V. Petrova, N.A. 
Sokolova, N.L. Ivanova, T.V. Mamayeva, and V.N. 
Kalinin, Human and Animal Physiology Department, 
Moscow University; manuscript received 26 Apr 94; 
UDC 576.31:612.172.6] 


{[FBIS Abstract] The question of whether bradykinin has 
a direct effect on the myocardium via the autonomic 
nervous system was examined in an experiment per- 
formed on a primary culture of cardiomyocytes. The 
cardiomyocytes were obtained from 4- to 7-day-old rats 
by using a trypsin solution to dissociate them and then 
culturing them in medium 199 containing 10 percent fe- 
tal calf serum. The cardiomyocytes’ contractile activity 
was measured by using a special unit consisting of a mi- 
croscope, photometric attachment, and KSP-4 automatic 
recording device. The unit made it possible to record the 
cardiomyocytes’ contractions based on changes in the 
culture medium’'s optical density. The initial contractile 
activity of the cardiomyocytes was first measured for 
10-30 minutes. Next, bradykinin was added to the cul- 
ture medium in concentrations of 10° to 10°’ M, and 
the cardiomyocytes’ contractile activity was recorded 
for an additional 30-45 minutes. Finally, the chamber 
of the measuring unit was filled with culture medium 
not containing any bradykinin, and recording of the 
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cardiomyocytes’ contractile activity was continued until 
their initial contractile activity had been restored. The 
addition of bradykinin to the culture medium in the con- 
centrations studied produced a positive inotropic effect. 
The magnitude of the inotropic effect depended on the 
concentration of bradykinin, with the dose dependence 
assuming an S-shaped appearance and the maximum in- 
otropic effect (i.e., an effect amounting to 46.2 percent 
of their initial level of contractile activity) developing 
at a bradykinin concentration of 10'' M. When the con- 
centration of bradykinin was increased to |0* M, the in- 
otropic effect remained at virtually the same level (45.2 
percent). Decreasing the concentration of bradykinin 
from 10°"' to 10°'’ M resulted in a gradual decrease in 
the cardiomyocytes’ contractile activity. In concentra- 
tions below 10°'’ M, bradykinin had virtually no effect 
on the cardiomyocytes’ contractile activity. A statisti- 
cal analysis of the results demonstrated thal the positive 
inotropic effects induced by bradykinin in concentra- 
tions of 10* to 10°’ M are statistically significant. The 
nonselective kinin receptor antagonist parmidine, when 
administered in concentrations of 10° to 10°, blocked 
the positive inotropic effects caused by bradykinin in all 
concentrations studied. An analysis of the chronotropic 
index revealed that bradykinin has a statistically signif- 
icant effect on the frequency of cardiomyocytes’ con- 
tractions. The highest frequency of contractions was ob- 
served when bradykinin was used in a concentration of 
10°'' M. Figures 3; references 11: 7 Russian, 4 Western. 


Investigation of the Effect of Carnosine and Mussel 
Hydrolysate on Selected Changes in Lipid and 
Amine Metabolism in Rats Subjected to Brief 
Supercooling 

957A1036C Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA in Russian 

No 2, Apr-Jun 95 pp 37-41 


[Article by Ye.N. Goncharenko, L.I. Deyev, M.Ya. 
Akhalaya, §.V. Antonova, A.A. Bayzhumanov, and 
O.V. Naumova, Biophysics Department, Moscow 
University; manuscript received 11 Apr 94; UDC 
615.324:616.001 -18:577.352.335] 


{[FBIS Abstract] A study examined the effects of carno- 
sine and acidic mussel meat hydrolysate (referred to as 
MIGI-K preparation) on lipid and amine metabolism in 
sexually mature Wistar rats subjected to brief supercool- 
ing. The rats, which weighed 180 to 200 g each, were 
fed a standard diet. They were supercooled by holding 
them in water-filled dishes at a temperature of 4° for 
5 minutes. The carnosine used in the experiments was 
obtained from ground beef and had a purity of at leasi 
97 percent. A single dose of carnosine solution (250 
mg/kg body weight) was administered to each rat orally 
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by a probe 3 hours before the supercooling. The MIGI- 
K preparation, which was manufactured in accordance 
with techrical specifications TU 15-1036-89, was fed 
to the rats in a dose of 5 g/kg daily for 30 days be- 
fore the supercooling. Six groups of rats were studied: 
intact controls, rats administered carnosine in the afore- 
said dose but not subjected to supercooling, rats receiv- 
ing MIGI-K preparation for 30 days but not subjected 
to supercooling, rats subjected to supercooling without 
first receiving either carnosine or MIGI-K preparation, 
rats receiving carnosine and then supercooled 3 hours 
thereafter, and rats receiving MIGI-K preparation for 30 
days and then subjected to supercooliag. The blood lev- 
els of lipid peroxidation products and free histamine and 
levels of diamine oxidase activity .2 the myocardium 
were recorded 40 minutes after the rats subjected to su- 
percooling had been removed from the ice water. The 
experiments established that prophylactic administration 
of carnosine and MIGI-K preparation before exposure 
to supercold temperatures prevents the accumulation of 
lipid peroxidation products, decrease in diamine oxidase 
activity, and increase in free levels of histamine that 
occur in animals subjected to supercooling without any 
prophylaxis. Specifically, the levels of lipid peroxidation 
products recorded for the various experimental groups 
(as a percentage of the average level recorded for the 
controls) were as follows: carnosine alone, 62 +/- 7 (P< 
0.05), MIGI-K preparation alone, 81 +/-4 (P < 0.1); su- 
percooling alone, 565 +/- 28 (P < 0.01); carnosine plus 
supercooling, 124 +/- 20; and MIGI-K preparation plus 
supercooling, 161 +/- 15 (P < 0.05). The blood levels 
of free histamine recorded for the various experimental 
groups (as a percentage of the average level recorded for 
the controls) were as follows: carnosine alone, 108 +/- 8; 
MIGI-K preparation alone, 137 +/-7 (P < 0.05); super- 
cooling alone, 110 +/- 10; carnosine plus supercooling, 
80 +/- 8; and MIGI-K preparation plus supercooling, 98 
+/-5. The levels of diamine oxidase in the myocardium 
recorded for the various experimental groups (as a per- 
centage of the average level recorded for the controls) 
were as follows: carnosine alone, 110 +/- 4; MIGI-K 
preparation alone, 67 +/- 5 (P < 0.05); supercooling 
alone, 37 +/- 6 (P < 0.05); carnosine plus supercooling, 
98 +/- 7; and MIGI-K preparation plus supercooling, 77 
+/- 9. The experiments thus confirmed that carnosine 
and MIGI-K preparation both increase the body's resis- 
tance to the adverse effects of not just irradiation but 
also extreme cold. Tables 2; references 17: 16 Russian, 
1 Western. 
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Specificity of the Effect of Anticholinoceptive 
Antibodies 

957A1064A Moscow PATOLOGICHESKAYA 
FIZIOLOGIYA I EXKSPERIMENTALNAYA TERAPIYA 
in Russian No 2, Apr-Jun 95 pp 3-6 


[Article by G.V. Burlakov, Russian State Medical 
University, Moscow (scientific consultant, A.D. Ado, 
academician, Russian Academy of Medical Sciences); 
manuscript received 23 Mar 94; UDC 616-056.3- 
092:612.!24.017.1}-078.33] 


{[FBIS Abstract] The specificity of the effect of anti- 
cholinoceptive antibodies was examined in experiments 
performed on 30 guinea pigs of both sexes weighing 
250-300 g each. The animals were sensitized with egg 
albumin, timothy pollen, and Neisseria perflava. Be- 
tween 21 and 40 days after the guinea pigs had been sen- 
sitized, they were decapitated. Their abdominal cavities 
were opened, and their ilea were isolated. Disial seg- 
ments of ileum measuring 10-12 cm in length were cut 
from the guinea pigs and carefully rinsed in Petri dishes 
containing warm (38°C) Krebs solution. Segments mea- 
suring 1.5-2 cm in length were cut from the rinsed seg- 
ments and suspended by a hollow glass hook through 
which a stream of oxygen flowed continuously so as 
to aerate the organ. The segments were then placed in 
a bath of Krebs solution and stretched. After a brief 
(15-20 minutes) adaptation period, the segments’ spon- 
taneous muscle contractions were measured and their 
response to various concentrations (0.5 to 500 ng/ml) 
of acetylcholine and histamine was measured. The seg- 
ments were then exposed to five types of anticholinocep- 
tive antibodies (bovine, rat, dog, mouse, and frog an- 
ticholinoceptive antibodies) in a 1:10 dilution for 20 
minutes, after which their response to acetylcholine and 
histamine was measured once again. The experiments 
were performed on segments of ileum isolated from 15 
intact guinea pigs and 15 guinea pigs that had been 
sensitized to the aforementioned allergens. The control 
experiments performed on intact guinea pigs established 
that treating segments of their smooth intestinal muscle 
with normal rabbit serum, serum from rabbits immu- 
nized with the aforementioned types of antigen material, 
and the +-fraction of intact rabbits has no significant ef- 
fect on the magnitude of the contractions of isolated 
segments of intestine induced by the doses of acetyl- 
choline and histamine used in the experiments. All of 
the anticholinoceptive anubodies studied were demon- 
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strated to reduce the magnitude of the smooth intestinal 
muscle segments’ contractions induced by acetylcholine 
and histamine. Of the three allergens studied, timothy 
pollen and egg albumin had the most pronounced effect. 
The anticholinoceptive antibodies studied also drasti- 
Cally reduced the extent of anaphylactic contractions of 
the intestinal segments exposed to challenge doses of 
acetylcholine and histamine. Of the five antibodies stud- 
ied, the bovine anticholinoceptive antibodies were most 
effective in reducing anaphylactic contractions. It was 
speculated that the receptor profile of the membranes 
of mammals’ smooth muscle cells is altered during the 
sensitization process. It was concluded that the effect 
of anticholinoceptive antibodies is not species specific. 
Because the anticholinoceptive antibodies studied were 
effective in reducing the effect of not just acetylcholine 
but histamine as well, it was hypothesized that choline 
and histamine receptors are interrelated in a way that 
changes in the function of one type of receptor induce 
changes in the function of the other type. Figures 3; ref- 
erences 12: 8 Russian, 4 Western. 


Use of Lincomycin Film in Experimental Therapy 
for a Local Inflammatory-Infectious Process in Rats 
957A1064B Moscow PATOLOGICHESKAYA 
FIZIOLOGIYA I EKSPERIMENTALNAYA TERAPIYA 
in Russian No 2, Apr-Jun 95 pp 21-23 


[Article by V.A. Smelmakh, Industrial Toxicology 
Laboratory (director, Professor V.1. Talapin), Bye- 
larus Sanitary-Hygiene Scientific Research Institute; 
manuscript received 14 Dec 93; UDC 616-002-022- 
092.9-085.332.036.8) 


(FBIS Abstract] Lincomycin films consisting of polyan- 
hydroglucuronic acid [PAGA] and lincomycin in a con- 
centration of 44 percent by weight were produced in 
the form of 7 x 8-cm tricot strips and sterilized by 7- 
irradiation in a dose of 25 kGy. The films’ efficacy in 
treating inflammatory-infectious processes was evalu- 
ated in experiments performed on 184 white rats weigh- 
ing 190-230 g each. The rats were infected with 0.5 
mi of a mixture of l-day cultures of Staphylococcus 
aureus, Streptococcus haemolyticus, and Streptococcus 
pneumoniae (10° microbe cells each) in sterile isotonic 
NaC] solution. Three days after they had been infected, 
the rats were subjected to a surgical procedure designed 
to produce a chronic purulent-inflammatory focus (sub- 
Cutaneous granuloma) in each rat. During the operation, 
the rats were implanted with either a lincomycin film 
or a film of PAGA alone. A third group of rats were 
subjected to the surgical procedure but not implanted 
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with PAGA or lincomycin, and a fourth (control) group 
of rats were infected with the bacterial mixture but not 
subjected to surgery. The rats were observed for 21- 
28 days after the surgical procedure. In addition, ev- 
ery 2-3 days, the wounds of five or six animals from 
each group were revised, bacteriologic studies were per- 
formed on the contents of their granulomas, and the de- 
gree of destruction of their implants was evaluated. Sur- 
gical intervention reduced the intensity of the purulent- 
proliferative process and resulted in a 30-40 percent re- 
duction in granuloma and leukocyte size. On day 7 after 
the surgery, neurotic-ulcerative processes at the purulent 
inflammatory site were only observed in 40 percent of 
the rats subjected to granulomotomy. The wounds of 60 
percent of the rats subjected to granulomotomy healed 
without any necrotic-ulcerative symptoms within 10-14 
days. On day 14 after surgery, the functional indicators 
of the rats implanted with PAGA were fundamentally 
the same as those of the rats subjected to granulomo- 
tomy but not given an implant; however, the PAGA im- 
plants appeared to have a positive effect on the course 
of the local infectious process: By day 3 after the surgi- 
cal procedure, the PAGA implants resulted in a decrease 
in the diameter of epicutaneous inflammation by a fac- 
tor of 1.5-2 and in a significant decrease in intensity of 
the infiltration phenomena observed. By the end of the 
first week after surgery, the wounds of half the rats re- 
ceiving the PAGA implants had healed completely. All 
of the said animals’ wounds had healed completely by 
the end of the second week after the surgical procedure; 
however, the wounds of 10-12 percent of the animals 
still contained microscopically visible traces of poly- 
mer fiber in their connective tissue scars. Implantation 
of the lincomycin films proved even more effective: On 
day 1 after the surgical procedure, the amount of epi- 
cutaneous exudative inflammation observed in the rats 
implanted with the lincomycin films was significantly 
(by a factor of 1.75-2) lower than that observed in the 
rats treated by granulomotomy alone or by granulomo- 
tomy plus implantation of PAGA. By day 4-5 after the 
surgical procedure, 78 percent of the rats implanted with 
the lincomycin films were free of clinical symptoms of 
the local component of inflammation. By the end of 
the first week following the surgical procedure, more 
than two-thirds of the rats treated with lincomycin were 
free of clinical and laboratory symptoms of a purulent- 
inflammatory process. By day 12 after the surgical pro- 
cedure, the wounds of all of the animals receiving the 
lincomycin had healed completely, their subcutaneous 
granulomas had disappeared, and their lincomycin film 
implants were practically completely destroyed. Figure 
1; references 12 (Russian). 
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Effect of Selective Activation of Central 
Serotoninergic Systems on the Course of the Early 
Posttrauma Period 

957A1064C Moscow PATOLOGICHESKAYA 
FIZIOLOGIYA I EKSPERIMENTALNAYA TERAPIYA 
in Russian No 2, Apr-Jun 95 pp 25-27 


[Article by E.F. Barinov, professor, 1.1. Abramets, 
and S.V. Zyablitsev, Histology Department (head, E.F. 
Barinov) and Pharmacology Department (head, Pro- 
fessor 1.V. Komissarov), Central Scientific Research 
Laboratory (head, 1.1. Zinkovich, candidate of medi- 
cal sciences), Donetsk Medical Institute; manuscript re- 
ceived 2 Feb 93; UDC 617-001.3/.5-092.9-07:616.83- 
008.94:577.175.823] 


(FBIS Abstract} The role of the central serotonin sys- 
tems in the development of trauma-induced stress re- 
sponses was studied in experiments performed on 120 
male albino rats with an initial body weight averaging 
200 +/- 10 g. Each rat received 15 standard blows on 
their rear extremities from an electromechanical ham- 
mer with a force of 250 N/cm’. The duration of trauma 
did not exceed 10-15 seconds per animal. Rats observed 
to have open fractures and external blood loss were ex- 
cluded from the experiments. Three hours after inflic- 
tion of the trauma, the indicators characterizing the rats’ 
central hemodynamics were measured. The following 
measurements were taken for each rat: heart rate, stroke 
volume, stroke index, cardiac index, arterial pressure, 
mean-dynamic pressure, and specific peripheral vascu- 
lar resistance. In addition, the rats’ blood plasma levels 
of vasopressin, adrenocorticotropic hormone [ACTH], 
and thyrotropin were measured. The animals were di- 
vided into three groups of 100 rats each. The controls 
(group 1) were administered 10-1 injections of an iso- 
tonic sodium chloride solution into the left lateral ventri- 
cle of their brain. The rats in group 2 were injected with 
the type 1A 2 serotonin agonist Campiron, and the rats 
in group 3 were injected with the type 2 serotonin ago- 
nist }-(2,4,5-trimethoxy )-2-aminopropane [DU-1]}. Both 
agonists were injected in concentrations of | mg in a 10- 
jl isotonic sodium chloride solution. All three groups 
of rats received their injections 30 minutes before they 
were subjected to the trauma. All of the controls and all 
of the rats receiving DU-1 died during the first 7 days 
after the trauma. The rats that received the DU-1! lived 
longer, however. Of the 100 controls, 50 percent died 
on day | after infliction of the trauma, 10 percent died 
on day 10, 30 percent died on day 3, and the remaining 
10 percent died on day 4. Of the rats that received the 
type 2 serotonin agonist DU-1, 7.2 percent died on day 
1 after infliction of the trauma, 35.7 percent died on day 
2, 21.3 percent died on day 3, 7.2 percent died on day 4, 
14.3 percent died on day 5, and the remaining 14.3 per- 
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cent died on day 6. Central administration of Campiron 
extended survival significantly. Of the rats thal received 
Campiron, 10 percent died on day 3 after infliction of 
the trauma, an additional 10 percent died on day 5, and 
80 were still alive on day 7 after infliction of the trauma. 
Campiron induced a significant (up to 82 percent of the 
Starting level) decrease in heart rate that was interpreted 
as evidence that selective activation of the type | sero- 
tonin receptors facilitates bradykinin formation in the 
early posttrauma period. An analysis of the other in- 
dicators characterizing the rats’ central hemodynamics 
and hypothalamic-pituitary hormones led to the follow- 
ing conclusions: (1) central activation of the serotonin 
systems helps prevent the development of decompen- 
sation of the cardiovascular system, thereby reducing 
lethality in the posttrauma period; (2) serotoninomimet- 
ics have no apparent effect on secretion of vasopressin 
or ACTH; and (3) stimulation of the central serotonin re- 
ceptors inhibits posttraumatic activation of secretion of 
thyrotropic hormone (especially when a type 2 serotonin 
agonist is administered), which may possibly reduce the 
level of cardiovascular system dysfunction developing 
in response to trauma. Figure 1, tables 2; references 16: 
9 Russian, 7 Western. 


Effect of Intravenous Injection of Dalargin on the 
Course and Outcome of the Body’s Response to 
Acute Massive Blood Loss 

957A1064D Moscow PATOLOGICHESKAYA 
FIZIOLOGIYA I EKSPERIMENTALNAYA TERAPIYA 
in Russian No 2, Apr-Jun 95 pp 30-32 


[Article by D.M. Sherman, doctor of medical 
sciences, and V.M. Trach, Experimental Labo- 
ratory (head, DM. Sherman), District Military 
Hospital; ipt received 12 Apr 93; UDC 
615.31:[547.95:547.943].032.14.015.4.07] 


[FBIS Abstract] The effect of an intravenous injection 
of dalargin on the course and outcome of the body's 
response to acute massive blood loss was examined in 
four series of *xperiments that were performed on a 
total of 74 adult cabbits and that involved different vol- 
umes of blood loss and methods of exfusion. Fractional 
jet blood exfusion uf 16 +/- 1 mi/kg for 4-5 minutes 
was found to result in reversible hemorrhagic shock, 
whereas fractional jet blood exfusion of 23 +/- 3 mikg 
and continuous jet exfusion of 16 +/- 3 mi/kg both n. 
sulted in fatal hemorrhagic shock. The administration of 
dalargin in a dose of 0.1 mg/kg before blood exfusion 
prevented the death from hemorrhagic shock of seven 
of 11 animals subjected to fractional exfusion of 23 +/ 
- 3 ml/kg of blood and four of 10 animals subjected 
to continuous exfusion of 15 mi/kg of blood. Admin- 
istration of dalargin in the early period of hemorrhagic 
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shock failed to protect any of the six animals subjected 
to fractional exfusion of 24 +/- 3 mi/kg of blood and 
the five animals subjected to continuous exfusion of 17 
+/- 2 mi/kg of blood from death. When administered 
in the early period of hemorrhagic shock, dalargin did, 
however, significantly prolong the lives of animals sub- 
jected to fractional exfusion of 24 +/- 3 mi/kg of blood. 
Specifically, it increased survival from an average of 1.2 
+/- 0.2 hours to 5.6 +/- 2.3 hours. When administered in 
the late period of hemorrhagic shock, dalargin failed to 
alter the course or outcome of the body’s responses to 
hemorrhagic shock after both fractional and continuous 
blood loss. Dalargin’s ineffectiveness in the late period 
of hemorrhagic shock was attributed to the fact that by 
the late period of hemorrhagic shock, acute blood loss 
becomes a secondary factor in the pathogenetic process 
and factors such as the sequelae of hypoxia become cen- 
tral. Consequently, by the late stages of hemorrhagic 
shock, it is too late for supplementary activation of the 
endogenous opioid system by the injection of dalargin to 
have any significant effect on the course/outcome of the 
body’s posthemorrhagic response. Table |; references 8 


(Russian). 


Efficacy of Oxytetracycline and Quingamine in 
Cold Injury in Rats 

9S7AIOG4E Moscow PATULOGICHESKAYA 
FIZIOLOGIYA I EKSPERIMENTALNAYA TERAPIYA 
in Russian No 2, Apr-Jun 95 pp 33-35 


[Article by N.N. Aleutskiy, professor, O.V. Buyulin- 
skava, E.A. Malykh, and N.A. Nazarenko, Pharmacol- 
ogy Department (head, N.N. Aleutskiy), Arkhangelsk 
Medical Institute; ipt received 20 Dec 91; UDC 
617-001 .18-092.9-02:615.334}-07) 


([FBIS Abstract] The efficacies of oxytetracycline and 
quingamine in the treatment of injury resulting from 
exposure to cold was studied in experiments pia i:'med 
on male Wistar rats weighing 180-200 g each. Masked 
sections of the skin on the rats’ backs measuring 20 
mm in diameter were exposed to a stream of ethyl chlo- 
ride. For 15 days thereafter, the injuries were observed 
to determine the rats’ activity, appetite, and the condi- 
tion of their cold-exposed skin. Samples of their blood 
and urine were also analyzed to identify changes in se- 
lected biochemical and histologic indicators (including 
the erythrocyte sedimentation rate, hemoglobin level, 
oxidation coefficient, and level of residual nitrogen). 
The rats were divided into five groups. Groups | and 2, 
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which each consisted of six rats thal were not exposed 
to cold, were used to study the effects of oxytetracy- 
cline and quingamine on selected clinical, biochemical, 
and histologic indicators. Groups 3 through 5, which 
each consisted of 12 rats exposed to a stream of ethy! 
chloride, were used to study the effects of oxytetracy- 
cline and quingamine in animals exposed to cold tem- 
peratures. The group 3 rats were subjected to the ethy! 
chloride and did not receive either drug. The group 4 
rats received oxytetracycline (in a dose of 10 mg/kg of 
body weight twice daily), and the group 5 rats received 
quingamine (in a dose of 50 mg/kg of body weight). 
Both drugs were administered orally beginning 3 days 
before the rats were exposed to the ethy! chloride stream 
and continuing for 15 days thereafter. Neither oxyte- 
tracycline nor quingamine hand any effect on the two 
control groups. Frostbite developed in all of the group 
3 rats. On days | and 2 after they had been exposed to 
the ethyl chloride stream, all of the group 3 rats showed 
signs of weight loss and decreased motor activity and 
appeute. Pinkish-whitish ulcers developed on all of the 
group 3 rats’ backs as soon as they had thawed. From 
days 3 to 4 after they had been exposed to the ethy! 
chloride stream to the end of the experiment, al! of the 
group 3 rats had round or oval patches of frostbite with 
irregular edges. The bottoms of their ulcers were cov- 

ered with necrotic tissues and had a yellow-white sur- 

face. The ulcers penetrated into their subcutaneous tis- 
sue and muscles. The oxidation coefficients and levels 
of residual nitrogen were sharply elevated, as v. ere their 
erythrocyte sedimentation rates. Oi the 12 rats in group 
3, two died on day 5, five died on day 11, and the re- 
mainder died on days 13 and 14. Oxytetracycline had a 
beneficial effect. In the first 2 days after the group 4 rats 
(i.e., those receiving oxytetracycline) had been exposed 
to the ethyl chloride stream, their biochemical and his- 
tologic indicators were similar to those of the group 3 
rats. By days 3-4, however, their levels of activity and 
appetites began to improve. By days 7-8, their ulcers 
began healing. All 12 rats in group 4 survived. Begin- 
ning on day 9, all of their indicators normalized and 
remained within normal ranges to the end of the exper- 
iment. Quingamine proved even more effective. Their 
levels of motor activity and appetites increased on days 
3-4 after they had been exposed to the ethyl chloride 
stream, their biochemical indicators normalized on day 
6, and their frostbite injuries began healing on days 4-5. 
All 12 rats in group 5 survived and remained healthy for 
the 4-month postexperiment observation period. Tables 
2; references 15 (Russian). 
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